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Illustrated articles are marked with an ;^sIe^i-^k (•).

Absurd power truiisiiiitters, 278.
Abuse of (u{,'Iue oU, ^23.
AcelUent, rules fur inmisbiiig uieii in case of.

Acuouut of an International race, true, lli>.

AeetyleuL- j^iis for ear Hgbtintj, 1H2.
•Ailjustijig screw ou eccentric mils, 115.
Aihiiterute<l railway supplies. GOtJ.

Adviintnge of good boiler covering, S9.
Advertising, railroad, lUl.
Against the ejjuallzer. 2!JU.

Aid for the sick soldiers, collecting, 342.
Air-brakes, air to got dry and clean, 157,

, air-braked wheelbarrows, 4^4.
*air g;ige, semaphore, tbi-, 1)7.

air gages, piping to, 389.
air pipe and hose only, cars fitted with,
43C.

nir pump etticlency increasing, 243.
air pump kink, an, 34S.
•air pump piston, lock nuts. 349.
•air pump pistons, device f(U- rrphiciug,
243.

air-pntiip jiuzzie, an. 519.
nil- piiiii|) repairs, book for, 47.
air pum(».s, device for lifting, lOO.
air signal kink, an, 347.
air signal "kink," answer to, 392.
alarm cock. 5tj5.

•angle cocks, repairing triple valves
and, 474.

annoimcenient. an, 100.
answer to air signal "kink," 392.
Association Club, Jake Ilaker takes bis
second degree in the, 100.

Association. Fifth Annual Convention of
tbe. 103.

attempt, a good, 198.
attention needed, more, 434.
auxiliary, cause of being undercliarged

{12>. 103.
auxiliary, size of ill). 103.
auxiliary, time of olnirging {1). 50.
balaneinir sclienie. another. 444.
niackall's test for train-line leaks, re-
garding. 198.

l)Ook, a npw. 517.
brake c,yllnder pressure In quick ac-
tion, incn-ased. 48.

brake shoe, surface of (49), 243. (121).
520. (144). 5GS.

•brake slack adjuster. Shaw, 433.
brake valve, seating {.^4), 244.
brrflte valve works hard (091. 350.
brakes, air and band (84). 438, (85), 438,

(141), 567.
lirakos don't hold (81), 394.
brakes on truck (00), .305.

brakes refuse to apply, another reason
why, 434.

br;ikes, servic*c or emergency (88), 438.
brakes, usinu enustantly (1.S3). 5fi7.
braking, eO'iMM on bridge (.55), 305.
braking light train (.3.5), 101.
braking on donhle-beader (01), 305. (US).

520. (125). 521.
braking power (65), 350.
braking with half the cars eut out l67),
350.

breaking In two (129). 621.
cam brakes, effect of wear of shoes (61),

305.
cars tltted with air pipe and hose only,

4,36.

cars on N. r. & St. L. Railway, move-
ment of. 200.

cars on N. C. & St. L. Ry., movement
of air brake, 200.

circular, Southern Pacific. 433.
cleaning triple valves, 299.

.\ii' itrakes. concerning the higli-speed lirake,

euuductors' valve in Europe, 197.
Cunvention, first day, 236.
r-orivention items. 23(i.

tJonvention, the approaching. 161.
Conventions, Fifth Annual of Aii'-Riak'
Association, 1(I3.

<;unvenricins, Fifth Annual of Air-Brakc
Men, 197.

(uMi)ling for train pipe and signal pipe,
475.

coupling train after parting (.35), 101.
coupling up a broken air-brake train,

347.
coupling up broken air-brake trains, 390.
coupling up hose wrong (13). 103.
coupling up, saving air in. 301.
cutting out cars (120j. .520.

cylinders, retaining pressure iu driver
brake, 300.

defective brakes, cutting out (116). 520.
detect main line leaks, test to, 242.
*de\ ice f<n* lifting :iir pumps, 100.
•device for replacing air pump pistons,

disaijied reservoir (74), 392.
distance required fur train stitpping. 519
Doc's object lesson, llll.

dou'ts, important, 391.
doubtful, hardly one ehaiu-c iu m;iuy
thousands, 99.

driving and tender brakes worked from
one reservoir (56), 305.

driving wheels locked, 100.
driving wheels sliding with brake (23),

104.
dry and clean air, 157.
dust guard, prior use of the, 48.
•effect of brake beam hanging upon
brake efficiency, the, 43.

emergency, application of (50), 243, (52),
244, (120). 521.

emergency application iSsi. 438, (89),
438.

emergency valve open (127i. 521.
emptying cylimlers or reservoirs, time
taken (4). 511.

encroach on tbe baby's domain. 197.
engineers' valves: D-.5. blow In (.58), 305.

I)-8, exhaust of (86), 438.
D-8, fails to seat (38), 201.
D-8. in full release (30). 2ol.
D-8. preventing misuse of i82), -138.

D-8, recess in (75), 393.
D-8. releases too easily (41), 202.
D-5. trouble with (8), 5n.
D-8, sticking up i42), 202,
D-8, why is piston wider than iu
D-9 (77), 393.

difference between (3). 50,
equalizing piston (142). 567.
grinding (33). 161.
piston stem, object of (1.32). 507.
surge of air in (.32). 160.
*92 style. leaky (43). 202.

engine truck l)rakes, 299.
equalizing iilston, cushioning (47). 243,
equipment. Increase in, 472.
excess pi-essure in main reservoir (53),
244.

exhaust of preliminary and train line.
size of (4-1). 243.

i-\perim<-nt. an, 434.
explanatlnu of (73). 392.
facts ab'iut it. litiuld air ami some cur-
ious and wonderful. 472.

Farmer's feed-valve gage. 475.
•features of the high speed brake, some

fine. 473.
•feed valve attachment, o[i<' ration and
care of the, 434.

.\ir-brakes, feed valve diaphragm (45), 243.
feed-valve gage, Mr. Farmer's, 475.
function of a port, 49.
governor piston, hole In (14), 103.

action of (54), 244.
fail to work (18). lu3.
piston, size of (17), 103.
use of hole iu (16), 103.
valve sticks (51), 244.

graduating pin, test of a broken, 19i>.

graduating spring, testing (137). 5(J7.
graduating valve, a leakv. 99.
graduating valve (39). 201.
grarlualing valve, leaky (72j, .392.

•drabam's equalizer. 99.
hand-brake upon the tender, a plea for
a lietter. .519.

handling long air-braked trains, 198.
handling sixty cars of air. 102.
liard-WDrkiug rot;ir\- v.ihes. 508.
Iiigli speed brake, ei.rie. -ruing tlie, 519.
*hi;:h speed brake, modified form of
reducing valve. 519.

•iiigh-speed brake, some flne features of
the, 473.

hints for air-brake instructors, ten. 100.
huse breaking iu two (124). 521.
•hose coupling, new. .304.

•linse coupling, Uadli\v anlomalic open-
ing angle cock. 98.

•hose holder, a hand.v. .505.

•hose, niaehine for fitting up. 302.
hose specifications, 299.
hose, speeifioations for. 155.
ice in the air-brake system, 159.
•identification slieet, air-brake Inspec-

tors', 299.
incn-asing air pump efliciency. 234.
*inspectoi-'s specification sheet. 29if>.

instruction car. N. Y.. N. H. & IT.. .389.

•instruction care and plants, 197.
•instruction car. Michigan Central, 158.
instruction, free. 320.
instruction, free. .573.

instructor. 302.
inslruetors. ten hints fnr. 160.
interest in New South Wales. 517.
Italy, W.-stinuhous.- brak.- iu. 199.
Jake Raker takes Iiis second degree Iu
the Air-Rrake Assoelation Cluli. 100,

.kickiT kicks, the. 1.56.

kink, an air signal. 347.
kink, an air puinn. .348.

lap position, what is it (1.30). 521.
leakage of equalizing piston packing
rinss. 34.8.

t';ik:ige groiive, an experience with a. 49,
llquiil air, some curiovis and wonderful
faets about it. 472.

locatiun of main reservoir, new. 301.
•location of main reservoirs. 345.
•lock nuts for air. r'jnir' pistons. 349.
locked driviny^ wheels. 100.
Inose p<iinler did it. 2()0.

Ifuid soundinir air pnri;p exhnust, objec
tlons to, 518.

-f^ V

lubricator for air pump (1.5). JCil.
lubricant for triple viitves («.). -350.
•maeliine for fittlnir up alr-Ofaie hose.
302.

•main reservoirs. 'lA^aMon of. A\5.
nuiln reseiToIrs. location for; '520.
•nniln reservoirs. lAPdtlnn of 'ong alr-
iirnke trains. 209.

•Michigan Central nl.'-brake Instruction
car. 158.

•new air-brake prtt»n^'. 504
Ni'W South Wales. alr-braVe liitepest In.
ni7. :

'

notice 10 corresponfi^^ntfi. 389.
•N. Y. N. H. *^- li; instrui;tiqit car, 389.



LOCOMOTIVE ENGINEERING

Air-brakes, objections to loud-souuding air
pump exhaust. 51$.

•opera tlou and care of the feed-valve
attacbment. 435.

overIo«>k the retaining valve, don't, 434.
piping to air gages, 380.
piston packing rings, leakage of equal-
izing. 348.

plants, testing dt-vlcc for, 347.
plumbago on brakt- valve gaskets, ItiO.

points about I lie semaphore gtige. good.
157.

port, function of a, 49.
pressure In driver brake cylinders, re-

taining, ;!00.
in main reservuir (2), 50.
in pyllnders (91. 50.
in .straight air-brake (115), 5l*0.
in train line (40). ->D1. (54). 244. (2oi.

160. (140), 567. (122), 520.
in train line and reservoir (12S). .'»2l.

•pressure recorder card, another, 48.
pump, stop pin. cleanmce of (7). 50.

blow in (143). 5f>7.

bushings, care In fitting, 562.
bushings, replacing (138i. 567
capacity of 8-Inch (64). 35<i.
eushlonlng, piston of (123l. 520.
removing paeking from (26). 160.
rejpalrs, 562-565.
8-inph governor defective (79), 393

quick action, increased brake cvllndtr
pressure in, 48.

quick action, train pipe air In. 4!)
Radley automatic opening angle eoek
and hose coupling. 98.

reason why brakes refuse to apidy, an-
other, 434.

•reducing valve for high-speed bialie
modified form of, 519.

reduction for quick action (8(t). 3:t3
release of brakes, time of (70). .^.-lO

release of brakes on standing cars (.'»1).

remove N. Y. brakes. 43:i.
repaired air pump, test of. 49
repairing triple valves and angle cor-ks.
51 1.

report, a good, 437.
report, a good air-brake. 437.
reservoir, new location for main 301
reservoirs, location for main. KiO
retaining valve, don't overlook the 4:J4
retaining valve failed, 475.
•reversing valve of the 8-inch pump
main valve and. 518.

•rotary valve, device for easy movement
or. 566.

rotary vnlve. hard turning. .')C2
rotary valve, how to face (48) 243
rotnry vnlve. leaks of (54>. 244
rotary vsiives, hard working. rAs
.lavIng air in cnnplint; up. .^01
•"seninphore" nir gage, 97
semaphore gage, good points about I lie.

•Shaw brake-slack adjuster, 433Shaw slack adjuster (139), 5(57
.shock to train (r*). 50
signal falls to work (43) 202

blowing of <rt9). :iO~t

blowing ton lonir (.34). 161
mowing twice (30). IflO
charging of (90). 4.3S
failure of (27^. 160.
leak in r.311. IfiO.
valve, groove In (29). 160
wnrklnp of (71). 3.'iO.

sijrnal kink, an air, 347.
signal line, pressure In (21). 103
signal valve, new (131), 567
signal valve, oM stvlc (119) 52O
signalling, faultv, 562.
s'-'f'li -idjnster, Shaw (139). 567.
B ding wheels, who does. 5^3.
slidometer. action of (5) 50
•slldometpr. the. 47.
Southern PaciHc air-brake circular 4.33
sp^ifif'ntions for nir-brake hose, 1.55!

stopping fifty-car train (117). 520
stopping train, distance of (10). 50
suggestion, a. 48.
8ng*ie.stIon. a good. 391.
suEce^tlons to writers. .389
syfeteni. Ice In the. 159.
•tiurdem. qulok-jictlon triple, for Instruc-
nOR -purposes/ 436.

tejulfin. a ple*a for a better hand-brake
»lDwi the, 610.

tf'st.for an 'engineer to make for traln-
rme. leaks. p8 .

tee**frtr traCn-lfne leaks. Blackall's, 198
tefctyrt repaiV^f] ,alr nnmn, 49.
te»t of'a brfiken gnuluatlng pin. 199.
test -to^deteon main line leaks. 242
tet^tlr^i for traln-Ilne leaks, 199. 304.
testi08:.brflkis4.7'i). 393.
•t»'f;ffla device for air-brake plants. 347.
tesilMg;for t^hlji f.ipe leaks, .345.
testing graduathne spring (137), 567
train, a wei^-bittidled, 517.
trahi,' T^jupllrjg- irp broken. 347.
train h«se, s4Heie line (19), 103.
traiw Htte leajt^ Diackall's test 198.
trahr-lhie le^^. Jesting for, 199, 304.
tTa^n..^Jnp leakji.the proper test for an
ei^Beer to hju^e for, 98.

Air-brakes, train pipe air In quick action, 49.
train pipe and signal pipe, coupling for,
475.

train pipe leaks, testing for. 345.
train stopping, distance required fur,
519.

trains, coupling up broken, 390.
trains, handling long, 198.
trains, location of main reservoirs, 200.
triple valves, action of, "1897," (6), 50.

changing, to prevent quick action
(22t. 103.

feed port in (78), 393.
fluttering of (87), 438.
grinding iu (33), 161, (66). 350.
holes iu emergency piston (fti), 438.
leakv (72). 392.
lump on seat (CO), 350.
quick action (28). 160, (37), 201. (68),

3.50.

refusal to work (20). 103,
whistling of, (24), JCO.

triple valves and angle cooks, repairing,
•474. 517.

truck-brake, use of (60). 305.
valve, a leaky graduating, 99.
•valve and reversing valve of the 8 Inch
pump main. 518.

valve failed, retaining, 475.
valve In Europe, conductor's. 197.
valve, to remove dirt from feed, 316.
valves, cleaning triple. 299.
•valves for water raising svstem, im-
proved, 155,

•waterspout markers, 201.
•water raising system, Improved valves

for. 155.
well handled air-brake train. 517.
Westinghonse brake in Italy, 199.
what was the trouble? 157.
wheelbarrows, air braked. 434.
writers, suggestion to, 389.

Air drive, special, 206.
and electricity In shops, 335.
•brake, new patent, 5(J4.
Iirake situation, 562.
compressor, pound In (57), 305.
•engine, osejliating, 552.
hammers. 543.
•hoists, valves for, 20.
jet. efficiency of (4.3). 248.
•motor, Williams*. 488.
•press. Illinois Central, .398.

Alarm, electric guard. 440.
Alexander's stories, John, 294.
Alloys, anti-friction, 220.
Aluminum reducin<; whe<'I, 417.
.American locomotive, first specification for

an, 499.
^ coal the best, 425.
locomotives faster than those of
English design, what makes the, .32.

•locomotives for Kgypt. 330.
•locomotives. Scotch built. 195.
locomotives abroad. liking for, 114.
pumps help a big line, 121.
rails, about, 104.

Amusing his friends, 273.
Anthracite eoal. locomotives for, 544,
.\nti-frictinn alloys. 220.
Antiquated waterlnc facilities, 287.
Apathy In putting on automatic couplers. 130.
Apparatus at the Boston terminal, Westing-

house. 312.
•for turning boilers, 134.

Appearances, keeping up. 485.
Appointment, a new and popular, 244,
Appreciative words from Australia. 377.
Arbitration disputes. 355.
Areas, diameters and, 139.
•Armstrong Bros.' new cuttlng-off tool. 485.
Army transportation. President Thomson on,

253.
Artificial limbs, perfected, 554.
Asbestos, 31.
Ash-pan, single piece, 66.

•cast Iron. 272.
•draft appliances. 524.

Association of car foremen, nn. 440.
Assurance and Ignorance, great combination

of. 381.
Australia, appreciative words from, 377.
Australia, vestibule cars In, 16.
•.Austrian locomotive works, graphic history

of, 322.
Automatic coui)lers, 381,
Automatic train checks. 235.
Axles, good and inferior. 231.

hollow strength of (73). 428.
lubricating Iron and steel. 422.
•object lesson in Iron. 20<'..

poor, steel 189.
tabulated data of. 542.

B
•Babbitt and journal wear. 133.

value of, 423.
Babbitting boxes (7), 58.
Balaneed valves, broken springs In (3), 58.

slide valve, area of (86), 513.
•Baldwin Loco. Wks. model room, 178.
Baldwin locomotive works. 481.
•Baldwin two-cylinder cooipound, 18.J.

Bald win-West Inghouse electric mine loco-
motive, 523.

Baltimore & Ohio old locomotive, 225.
passenger ton-wheelers, 343.
relics, 310.
birthday party. 376.

Baitiniure & Ohio sleeping cars, early, 534.
'Bangor & Portland, 217.
•Barnes balanced valve, 328.
'Bartow bell-ringer, 317.
•Battleship, the Moran. 404.
Bearings, side, 396.
Behind time, safe, but. 178.
Belts, care of, 388.
Between the devil and deep sea. placing en-

glnemen, 406.
Bk-ycle tires by power, pumping, 301.
Bicycles, relative efflclenry of the "chalnless"

and chain-geared, 14(;.

Birthday party. Baltimore ,v iHiio. 376.
Blrtliidace of railroads, the, 415.
IJlaeksmlth's shop upstairs, 322.
Blacksmith's shop, progress In the, IS,
Blocking up locomotive ('>fi), 356.
Blow in cylinder packing (36). '247.

•Blow-off cock, duplex safety. .315.

•Blow-off valve, a new, 405.
Blue print paper, preparing (181, 96.
Boarding him In. 235.
Boiler covering, advantage of good. 89.

covering, inferior, 337.
chi'cks (52). 306.
•for cafe car, new, 147.
•how to lay ont a locomotive, 151.
oil injectors, 305.
laying out, 220, 341, 41S. 522.
•of Burlington & Missouri engluc, 551.
•putting on, 308.
safe, making and keeping, 230.
under dilticulties. filling the, 265.
•washer nozzle, connection for, 421.

Boilers, forced draft for. 466.
Bolsters to side bearings, relation of, 468.
Bolster, two-plate. 516.
Book, a new air-brake. 517.
Books for engine men, selection of, 222.

for nir pump repair, new, 161.
IJoolv notices: "The Strength of Materials,

"

by Mansfield Merrlman, :i.5.

"A Course in Meelianicnl Drawing," bv
John S. Reid. 233.

"American Kailway Management,"
Henry S. Haines, 30.

"Applied Mechanics," John Perry, M.
R. D. Sc. F. K. S., 100.

"Arithmetic of tlie Steam Engine," by
E. Sherman Gould, 190.

"A Romance In Transit," by Francis
Lynde. 35.

'.'atechism of the Steam Plant," by F.
l<\ Uemenway. 528.

"Gas, Gasoline and Oil Vapor Engines
for Stationary, Marine, Vehicle Motive
Power." by Gardner l>. HIscox, 289
290.

"Handbook of Corliss Steam Engines,"
by L. W. Shillltto. Jr., 528.

"Heat and Steam." bv Prof. C. H. Ben-
jamin, 381.

"History of the World," by John Clark
Ridnath. 528.

"Machinists' and Engineers' Pocket
Manual," 233.

"New Roadmaster's Assistant, by Geo.
H. Paine. 381.

"Practice and Theory of the Injector,"
by Strickland L. Kneass, 426.

"Practical Shop Talks." Fred H. Col-
vin, 190.

"Stromberg's Steam User's Guide and
Instructor," by Wm. Stromberg, .381.

"The General Manager's Story,*' bv
Herbert E. Hamblen. 381.

"The Locomotive Link Motion. " by
Frederick A. Halsey. 289-290.

"The Power Catechism," Power Pub-
lishing Co., 36.

"The TTnlversal Carpenter and Joiner
and Woodworker's Assistant," by Pred
T. Hodgson, 35.

"Year Book of Railway Literature,"
compiled by Harry P. Robinson, 3.5.

•Boring mill, turning curved 8arface% on, 461.
Boring mill work. 541.
Boston blizzard, the, 150.
Boston's new union station, 216.
Boston terminal, Westlnghouse apparatus at

the, 312.
Boston & Albany, Allston 8hoi)s of the, 402.
Bottlejack, get the. 422.
Bralnerd shop, the, 523.
•Brake-beam, hanging upon, efflclency, the

effect, 43.

Brakes, engine truck, 299.
beam hanging upon brake, efficiency.
the effect of, 61.

must remove N. Y., 433.
shoe tests. Diamond "S." 30.

Brass tubes, advantage of copper fiD'boxes
and, 182.

Brasses come loose (65), 384.

Brasses, driving box, 328.

Brasses, keying side-rod, 461.

Brazil, railroad service In, 460.

Breaking In locomotives, 223.

•Breaking of eccentric strap bolts, 210.

Breakage of piston rods, 611-

•Breeze &. Kueeland engine, 507.
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Bridge rlvi-ttnp, portnblc. 244.

•Rrlffffs" bnlanc<-(l sli.l.- vnlvn, S35.

•Rrlll combinntlnii cmistructlon car ami snow
plow, 148.

No. 27 truck. IT..

British (llnlnff cars. 41.
. ^ *

British looomotlvos. proposal to put n-w-
rntfhprs on. 485.

Brokpn. with hnth cylinder heads. 280.

link lianKor. 4m.
Brooks clfl to the City of Dunkirk. The, 287.

Itrown svsteni, Improvlne on the, 510.

Brown system, improvnnionts nii the, 284.

•BufTalo. Rochester & Pittsburp Ry. tm-
wheeler passencer engine, 27.

•Biiildinc a locomotive. 1.

Bnlldlntrs. two Interesting. 514.

•Biirlinctnn \- Missouri River locomotive, 4S3.

Biirninc soft roni without smoke, 547.

Burning soft coal. 570.

•Burr safety hoist, 51.

•Cab of Fiiiliind engine. 543.

Tabs, position of (nOt. 247.
•Caledonian "riifanls." new, 215.

•Canadian loeomotive. 38.

•Canadian rueific compartment sleepiT, 240.

•Canadian Pacitic Railway, Richmond com-
pound for, 457.

•Canadian Paelflc ten-wheeler. 527.

Canadian Pnclfte. motive power on the, 22.

regulator (throttle) valves. 183-

•reenlntor valve and erosshcad pin, 117.

rolling stock on the. 108.

Canal extension frauds. 141.

Canvassers, acute convention. 284.

•Car. Abraham IJncoln's, 4.30.

Car axle, olectrie light from, 222.

Car design, the engineer In, 4fi7.

*Car construction, the use of malleable Iron

In. 207.
•box. some details of a 65.000-pound.

207.
composite on the Krie road, 205.

hospital, an old, 208.

passenger and baggage combined, 353.

•passenger, curious, 298.

spring, development of the. 200.

Car coupler knuckle, standard, 570.

•Car details, recent, 430.

Car foremen, an association of, 440.

•Car replaeer. 585.

Car notes from the Long Island. 245.

a handsome private, 16.

a long man sleeping In a day. 30.

•a pioneer sleeping. 14.

a steel, 14.

British dining. 41.

•car. new boiler for cafe, 147.

cleaning. 318.
dawn of the new. 232.
equipment on the L. I. R. R., 146.

.xhibit. freight, 3.55.

•horse express. Brie R. R.. 245.

Illinois Central parlor cafe, 14.

In Australia, vestibule, 16.

light weight of. 397.
lighting. 59.

lighting, acetylene gas for. 182.

underground. 397.
of air. handling sixty. 102.

of the International Correspondence
school, private, 146.

•Schorn steel, 163.
sti-el. 107.
100,000-pound steel, 246.
•80.000-pound coal. 107.

Car standards, a plea for, 442.

Car work, pneumatic drills for. 442.

•Cars. Increasing capacity of. 576.

Cars not wanted, private lino, 442.

Care of belts, 388.
•Carnegie consolidation, 525.

•Carriage, a fine motor, 294.

{'arriage motor, 468.
Case, Nebraska classification, 190.

Case of tpilck action, a, 405.
Casting, heavy steel. 319.

•Cast-iron ash-pan, 272.
('ast-lron engines, 113.

•Cnst-lrun smoke-bos rings, 440.

Caught at his own game, 454.

Caught In his own net, 423.

•Cause of crank-pin failures, a, 458.

Cause of trains parting, 526.

•Central American News. 131.

•Center driving boxes, to, 379.
"Chalnless" and chain-geared bicycles, rela-

tive efficiency of the. 446.

Changed cars, he, 229.
•Chancerv, a locomotive In. 216.

Chart given away, valve. 285.

•Chat on tractive power, a little, 494.

Cheapness, fads favoring, 32.

Check chains and hooks, strength of, 20.

Check valve, a new, 333.

•Check valve, McLeod's revolving. 378.

Cheney, Royal, 512.

•Chicago & Eastern lilinols Railroad twelve-
wheel locomotive, 127.

•Chicago & Eastern Illinois Railroad Sn,00O-

pound cofll car. 107.

•Chicago & Northwestern Railway ten

wheeler freight engine, 23.

China by mistake, carrying "Tiocomotlve

Engineering" t". 260.

China, no demand for railway men In, .lb,

•China. Rogers inogul In. 57.
„„,„.,

•Cinders haiuUing-Mlssourl Pacific Railway.

67.
Citv railroading. 100.

Clean engines and cabs. 270.

Cleaning car, 318.
Cleaning gum from i)alnt (61). .iS4.

"Clocks." last of (be Eddy. 151.

• Coach, a light passenger. 295

Coach, copper shealhed. N. Y.. N. II. A: II

R. R.. 148.

Conch, old Iron. 568.

Coaches, nietnl sheathing of, 487^

Coaches, warming passenger. 504.

Coal and oil at way stations. 500.

Coal pit. capacity of (3.5) 247.

Coal consumption and firing (421, 247.

Coal, heat from (04), 560.

Coal train, a heavy. 445.

Coal was probably formed, how. lb.

and ashes, handling station. 309.

burner. Adieu Wootten soft, 42o.

gate. Keegan's tender. 394.

Inspectors, 336.
reelalminc wasted. 116,

saving oil and wastlner. 87.

the best American. 425.

•Coaling plant, an odd. 581,

Cofrin toughening process. 212.

Coincidence In describing the action of a re-

versed locomotive, wonderful, 536.

•Colorado S.- Northwestern road, 544.

Columbia Colleire. 166,

Combustion chamber and the big flue, .i4.

Combustion, spontaneous. 189.

•Comparison between encincs. 573
Compound locomotives, performance of, 341.

Compound locomotives. Vauclaln system of.

Baldwin Locomotive Works, 152.

•Compound svstem. Rogers. 429.

•Compound svstem, Richmond T.ocnmotive
Works. '.362.

Compound was treated, how the, 22.

Compounds on the P.. X. & O.. runnlns. 211

Complluiont. a questionable, 35a
Compression, amount of (71). 428.

Conciliation, mediation and. 336.

rondenslng locomotive, wants. 504.

Confederacy, railroading with the. 6.

•Connection for lioller washer nozzle. 421,

Connection, In.lector feed. 423,

Conductor again, glory for the. 498.

Consolidation engines on the Erie, rebuilding.

170.
•Consolidation for Russia, compound. 322.

Construction cnr and snow plow, the Brill

combination. 148.

Continental limited, the. 351.

Contrast in modem locomotives, 181.

Convention: Engineers*, 254.

canvassers, acute, 284.

chat. 482.
exhibits, some. 357.

liocomotlve Engineers'. 204.

Master Car Builders' .352.

places for holdint:. 3.58.

Rallwav MechanlcnI. 338.

The Firemen's. 482.

Traveling Engineers*, sixth annual, 480.

Conveyor, a dust. 338.
•Cooke compound. 574,
rooling iournals with water (66). 384.

Copper fireboxes and brass tubes, advantage
of. 182.

Conner woldlns. 89. 181,

Correspondence schools. Ignorant conanc-
tors. 188.

•Counterbalancing driving wheels, Wabash
R. R.. 71.

C,)uplers. apathv In putting on automatic.
136.

Coupler, the C.ilderfluke. 148.

Couplers. auton>atlc. 381.
Cover your Inventions by patents. 88.

Covering Inferior boiler, 337.
Cow-catchers on British locomotives, pro-

posal to put, 485.

•Cracked hub, doctoring a. 351.

•Crank phis and axles, stresses, 386.

Creole r|uarfer. in the. 165.

Cut-off with and without a rocker, Irn-gn-

iaritles, 224.
•Currents and circuits, electric, 248.

•Cutting out keywnys. 378.

Cylinder, feedinc flake graphite to. 19.

Cylinder heads broken, both. 280.

Cylinder proportions for high-pressure
steam. 230.

•Cylinder saddles, circular planing on. 42.

Cylinders from the cold, protecting. 425.

•Center plate, lubricated. 570.

Crank pin. hot. salt on (81). 513.

Crown bars, cleaning. 570.

•Curved surfaces on boring mill turning. 4j.O.

•Cuttlng-ofr tool. new. Armstrong Bros.', 485.

Cvlinder-head joints (90), 569.

Cylinder clothing. 464.

Pebonibourt; welding machine, the, 317.

Peceived as to speed. 24.

Delaware, Lackawanna & Western car

shops, Dover. N. J., 147.

Delay caused by the governor. 1.^0.

Delay of papers, reason for, 424.

Delays, unnecessary. 2.32.

Dellverv of papers, prompt. 188
Demand for railway men In China, no, 36.

rieslgn. locomotive. 468.

•Details of a 65.000-pound l)ox car, some, 207.

•Details recent car. 439.
Development of the car spring. 296.

DiametrTs and areas. 139.

•Dickson air motor. 164.

•Dickson eight-wheeler, new. 176.

Dickson Locomotive Works, new holler

shops for. 125.

DlfTerencp In area of cylinders (59), 356.

DlflicnKles. filling the holler under. 265.

•Dirt from feed-valve, to remove, 346.

Disabling locomotives. 372.

DIsconnectlnir locomotive (22), 193.

Disputes, arbitration. 355.

Disputes, Interchange. 54.
^ , „„

Distance needed to stop from speed of 60
miles an hour. 104.

•Doctoring a cracked bub, 3.51.

•Dome, laying out a. 341.

Domelcss locomotive (55). 3.56.

Done, mixture of (83). 51.3.

•Draft appliances, ash pans, .524.

•Draft equalizer, 19.

Ttraft ffcar. Westlnghouse friction. 354.

•Drantrhtsman. evolution of a standard. 250.

Draujrhtsnian. mechanical. 380.

Drafting, what Is proper. 135.

Drawing room kinks, two, 343.

Drlvlne box brasses. 328.

•Driving-box brasses, simple method of

boring. .505.

•Driving boxes, to center. .379.

nrlving boxes, oil and oiling. 503.

Driving boxes (15). 96.

•Driving shoes and wcdees. fitting no. 80.

Driving-wheel Inthe. was Increased, how the

outout, 144.

Driving wheels, sliding on curves (2), 58.

Drlnklntr water, .541.

Drop pits, 541.

•Drv nine, relief valve In. 422.

Dunkirk, the Brooks gift to the City of, 287.

•Duplex safetv blow-off cock, 315.

Dust conveyor, a. 338.

•Dust iruard. a new. 441.

Dust guard, the right, an. ad. page 1.

•Dust guard. T'nlon Pacific. 487.

T>nst guards. 33R.

Dutch clock, 58.5.

Danger, a time of. 168.

Day coach service. 527.

Dampers closed (58), 356.

Early days of railroading. In the, 166.

Eccentric, design of (4). 58.

•Eccentric rods, ad.lusting screw. 115.

•Eccentric setting. 86.

•Eccentric strap holts, breaking of, 210.

Eccentric, the slide valve. 115.

Eccentric, tnngned (281. 104.

definition of (201. 104.
position of with relation to crank (60).

356.
setting a slipped (60), ,356.

wear of (0.31. 569.
•Eccentrics on the Erie, steel, 218. ^^
Economical handling of locomotives. 153. 202.

Economies have been affected, how shop.

466.
Eddv "c|f>cks.*' Inst of the, 151.

•Eddv. Wilson. 478.

Effect of brake-beam hanging upon brake
efficiency. 61.

•EfTect of changing main drivers end for

end, 83.
Efficienev and canaclty. locomotive.. 529.

Efficiency of the "chalnless" and chain-

geared hicycles, relative. 446.

Effvpt. American locomotives for, 330.

•li'lbows. laying out, 522.

T'^lectrlc guard alarm. 440.

•Electric locomotive. 112.

currents and circuits, 248.

distribution of shop power. '208.

llcht from car axle. 222.

motor car. heavy, 298.

•motors, 126.

train lltrhtinir. 29».

what Is It? a new^ 272.

Electric headlights. 381.

•Electric motors. 432. s „ ^
Electrical operations of surface railroads,

prospects of. 179.

Electricity in shops, air and. 3.35.

Electrlclt'v on trunk tines. 68.

•Elevated railroading In New York. 2.»7.

Enulne frames, large. 3.59.

Enclne oil. abuse of. 223.

Enirlne out of proportion, man ana, 154.

Enirtne repairs. 421.

Enfflne running exceptlonftlly long. ^22.

Enirlne springs. 106.

Enizlne that goes, a boy's. 130.

Engines and cabs, clean. 270.

Enirlnes. cast-iron, 113.

•Engines for export, some Dickson, 326.

60956
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Knglui's. haifi-ritUiif;. 4(jl.

EnglDL's ou ibe Erie, rebuihiliif: consoliilalioii.

17i>.

ICnglnes. small. 446.
•Engines, the first Mnsnn, 274.
•Engineer, an oI<I, 220.

nnnther ohl-tline. 412.
Itrown's prnhleni, 417.
Ill Russia. iintt'Si frnni an. .'*2fi.

rei'DKnizhi;: the. 42:'.

l':ii;:hieiT In ear design, the. 4G7.
10iiKii"'ii!i!" Convention, the. 254.
ICnpInecrs. Japanese. 227.
•Knciiieers' nrfler tile, Ti^S.

KnEriticfiini; notes, false. 102.

Knjrine»Tihff notes, inon> false. 170.
Knffincmen at odds. 501.
Engineiuen between the devil and the deep

sea. placing. 40fi.

Englneinen. drttios and privileges. 500,

Englneinen. selection of books for. 222.
England, an American locomotive for. 40S.

English ideas on rails and track work, 40.

Equalizer, against the. 200.
•Equalizer, draft, 10.
• Equal iZ'T, (irahain's. itn.

Equalizers, acllon of f72». 428.
Equalizers in locomotives, spring, 378.
Equalizers, spring. 4<i2.

Equipment notes. .18. 05. 102. 234. 20.t. 340.
.Wl. 38.^ 427. 471. .513.

Eqnlpment notes. 500.

Erie steam nmtor car. 10.

•four-wheeler passenger truck, 204.

•railroad, cnmpnsite car on the, 205.

•R. R.. horse express car. 245.
•steel eccentrics nn the, 21S.

•Ernlution of a standard, the draftsman. 251,
Examinations for promotion, delusive. 02.

Exceptionally long engine running. 322.
Ex-engineer, a successful. 103.

Exhaust, locating a lame. .^i(»l.

Exhaust nozzle (211. 103. (52). :M^>.

Exhaust pipe. New South Wales. 113,

Expenditure of valve oil. small. 130.
Expensive railroad, an. 404.
Express companies, unfair, 3S1.
Extending old shops. 280.
•Extension front, Stewart's. 376.

Facts about railroads In 1S4S. 508.
Facts about slcel. sonic interesting. ir»4.

•Faets in railroiidiiitr forgotten. 450.
•Fads and fancies. 13. 70. 120. 177. 210. 207.

320. 373, 413. 450. 405. 545.
Fads favoring cheapness. .32.

•Failures, a cause of crnnk-pin, 4.58.

•Fall Rrook kinks, some. 1.3.5.

Fans in sleeping car. 307.
Fares are high, where railroad. 221.
Fast i-uns too numerous to mention. 232,
•Fastest train in the world. 306.
Favors expert fuel inspectors. 183.
Fining the hole. 214.
•Finland, lliclmiond locnmotives for. 528,
Fire inspector, a. 271.
Firemen, instruct inc. 402.
Firemen, iustructini.', 424.
Flag raising, an enthusiastic. 343.
Flags on the Northwestern Railway. 3.58.

Flake
,
graphite to cylinder, feeding. 10.

Fbiiit.'es. tool for turuinti sharp. 420.
Flanging clamp, a pneumatic, 324.
I-'Iue, conihustion rhamber and the big. 34.
Flue sheet cutter, :i. 210,
•Flue sheet, jiatcliiiii:. .554.

Flue work on Milwaukee rojid, 543,
Flues, burning front end of (88). 569.
Flues, strength of ifll. 58.

Fines, heating surface of (0). .58.

•Flyer. North British. 400.
Foaming boiler, cause of (30). 247.
Force and resistance. 00,
Forced draft for boilers. 400.
Foreign railwavs. unpunctualilv of trains.

3.^8.

I-"orging and pressing. 432.
l-'oundation brakes, malleable Iron imsli

rods for. 534.
Foundations, machine. 403.
Foundations, peculiar hammer. 31»4.

•Frame splices and pr-destal binders, 443.
Frames, large engine. .3.50,

Frames, truck. 441.
Frauds, canal extension. 141.
Fraudulent representation. 300,
I-'relght traffic on Pennsylvania main lines,

heavy, 257.
car exhibits. 355.
trains, fast time with. 228.

I'-nel Consumption, effr-ct of scab-. 288.
inspectors, favors expert, 183.
saving, premiums for, .351.

Full versus partial throttle. 3Xi.
Furnaces, corrugate tube, 583.

•Gage and calipers for wheels and axles, 70.
•Gage cock, safety,. 63.
Qa^e (steam) overhauling (7), 58.

Game, caught at Ills own. 454.

•Gates, safety. 235.
•Geared locomotive. 400.
ilears, steam reverse, 2.S0.

Genius, the shop. 447.
German railroads, lout: hours on. 41.

•Gllderduke coupler, the, 148.
Gilderfluke's locomotive, admires, .500.

Gilderfluke fender, stealing the. 214.

Gland packing, a good record for. 273.

•Glasgow & Southwestern four-cylinder lo-

comotive. 73.

•Glimpse at Kootenay and Us wonders, .308.

Glorv for the conductor again. 408.

'Gold's improved balance valve pn-ssuie
regulator. 50.

Good and inferior axles. 231.

Governor, delay caused by, 130.
Grades, heavy. .506.

•Grand Trunk's •"OOO." 411.
•Grand Trunk portable whlte-wasblng plant.

225.
•mogul. 280.
•shop kinks. .388.

Grand Trunk Rv. Literarv and Sclentlflc In-

stitute. 5.

shop at Montreal, 05.

Grand Trunk shop. Toronto, 4.57.

Graphite or plumbago, packing injectors
with. 20.

Grate area, how large advantageously. 130.

Grate bars did not drop. 130.

•Grates, .".sii.

Great Central Railway, new passenger equip
ment. 535.

•Great Northern Ry. locomotive tests, 400.

•Great Northern Ry., smoke-box arrange-
ment. 77.

•Great Northern Ry.. ten-wheel pnssentrer
eneines. 401.

•Guhies, lining. 385.
Guides, wear of Laird f70). 513.

Grindstone, the shop, 419.
•Guard, a new dust, 441,
•Guides, liuing, 460.

H

llaiiinwr fomnlallnns. peculiar. 304.
Hard handling engines (46), 300,

Hand brakes and air (S4). 438. (8.5). 438.

Hard to believe, a sood story, but, 271.
TTandlini: material, 11.3.

*nnnd,\' hnsr holder, a. .505.

'Tlant:' r-^. lunkon spring. 334.
Hard ridin- en-iiies. 461.
Harmony in railroad service. 283.
•Hawley. .TuHus R., another nld-tiiue engi

neer. 412.
•Headli;,'lit curtain operatetl by air, 40.

ITendll'-'bl, ininroving, 570.
•Head!i'..'lits. 17.

Headlights, electrical. 3.81.

Heat fr<un coal (04). 500.
Heat, preventing radiation of, 140.
Heavy grades. .506.

Heel tool. the. 458.
•Heisler mountain locomotive. 41.
Hemenway. Frank F.. 512.
High and \i>\\ steam, 422.
nigh-iiiessnre steam, oviinder proportions

for. 230,
•Historv of Austrian Tioeouiotlve "Works,

craphic, 322.
•Hoist, r.nrr safety. 51,

TToId-iip. an innocent. 22,
Hollow axles, strength of (73i 428.
Horizontal borer ns a milling machine. 117.
•Horse express car, Erie R. R.. 245.
Horse, motor versus, 406.
•Hose nipple cap, Peerless. 66.

Hospital car, an old, 298.
Hot hand-rails, 140.
Hot water heater (12). 58.

Housatonic Railroad, 552.
How a case of llclitnlng reiialrlng «ndi-d. 10!'.

How coal was probably formed. 10.

How large can grate area be made advan-
tageously. 130.

I

Ignorance, great combinaiion of assurance
and, 381.

Ignorant conductors of correspondence
schools, 180.

•Illinois Central air press. 308.
Illinois Central parlor cafe car, 14.

liiqiortant don'ts. 391.
Improvements ill na\al nmchlnery, 246.

•In side sheets, 420.
on the Brown system, 284.
on the Panhandle. 80.
some shop. 331.

Improxing on the Brown system. 51",
•Improving the locomotive, 387.
Impulse, punishment by. 277.
•Indicator cards from Wisconsin Central ten

wheeled engines, 374.
Indicators, speed recorders and. 180.
Information about Loalsvllle shop tools,

more, 19.

iQgciii.ius means of measuring water po'^er.
400.

Injei-tor fifd connection, 423.
•Inje. lor. plain talks un the, 04. 77. 143, 100.

•Iijje.tors, boiler oil. 305.
Iiijci'tttrs, locomotive. 171.
Injectors, noise in (10), 103.

check valve stuck |23(, 10.3.

losing water (.34). 247.
temperature of water (SO), SiK).

working with air-tight tank. (20). 193.
Injectors with graphite or plumbago, pack-

ing, 20.
Inspector, a tire, 271.
Insp.rtors. coal. 3.3(5.

Iiistiucting liremen, 424.
Instructing firemen, 402.
Instruction purposes, tandem quick-action

triple for. 436.
•Instruction room. Southern Pacific, 4(i5.

Instruction that instructs. 232.
Instructor, the air-brake, 302.
•Intercepting and separate exhaust valves fur

compound locomotives, Schenectady
Locomotive Works. 50.

•Intcir.'pting and reducing valves for com-
imund locomotives. 105.

•Inlercepling valve, Cooke comp'Uind, 574.
Tuterchauge disnutes. 54.
Intereliange. rules of, 397.
Interesting Imildings. two. 514.
•Interesting model room. an. 178.
International correspondence school, private

car of the. 140.
luteiiiatlonal race, true account of an. H!i.

In the (^'reole quarter. 1(»5.

Invention of the steam whistle, 100, '280.
Inventions, harassing, 200.
Inventions, p.-itenting other people's, 33.
Inventor of the pressure gage. 88.
Iron and steel axles, lubricating, 422.
Iron coach, old. 508.
Irregularities of cut-off with and without a

rocker. 224.

•.7a pail. ei;;Iit wheel pnssengcr engine for.

124.
•.Tapan. Schenectady for, 75.
•.Tapanese book on the locomotive. 227.
•Japanese engineers. 227.
.Tapanese locomotive, letters on, 379.
.law rail pun<'h closed, 533,
.lobiison bar, too much, 17-8,

•Joughins steel truck, 14.5.

.Toui'nal box, a roller bi'ai'ing, 4ti8.

•.Tournal wear, babbitt and. 133.
Journey of water and steam from the ten-

der to the atmosphi-re, 280.
Jo.\ 's valve gear, extended use of. 377.

•Kiegan's. t<'ndcr, coal gate, .304.

Keeley. .1, E. W., death «>f. 572.
Keeping up appearances, 485.
Ki-y seats, milling, 402.
Keying nuiin rod (02). .384. 5.52.

*Ke.ving on piston rods, 403.
Keying that main rod. 505.
Keying side-rod brasses, 401.
•Keyways. cutting out, 378.
Kidney trouble, train men. 35.

Killed him. it. 143.
Kinetic motor, the. 395.
•Kink for rods. 20.
Kinks from the Erie shops, some, 175.
•Kinks, Grand Trunk shop, 388.
•Kinks, some Fall Brook. 175,
Kinks, two drawing room. .343.

•Klondike, snow locomotives for the, 24.
•Knuckle, fJiinian emergency, 582.
Kiiuekle, standard. 570.
•Kootenav and its wonders, a gllm|»se at,

308.

I,aiU«'S in sleeiung cars, 12.

Lake Shore annual report. 265.
Lathe was Increased, liow the output of a

driving-wheel, 144.
Laying out throat sheet. 418,
Lead, effect of (111, 58. (04), 384.

amount of. (30), 104, (44). 306.
increase of (31), 194.

Leanings towards wasteful practices, 280.
•f.,ever.s. reverse, 278.
Li;:lit weight of cars. 397.
Ll;:liting. electric train, 208.
Lightning rejiairlng ended, how a case of,

100.
Li-nite coal f<.r locomotives. 420.

Limited ex|>ress, a, 440.
Limited, the Continental. 351.
•Lincoln's car, Abraham, 4.39.

'Lining guides. 460.
•Lining guides. 385.
Link hanger, a broken, 431.
Link-banger stud, setting (25). 103.
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Link nmtlnii models, 420.
Llternrv nnd Srlonthli' Tiistlliitc, finiiid

Tniiik liy., 5.

TjOcatitiK u Inmu oxiinusl, 501.
Locomotive efficiency niul capacity, 52!'.

ndinlros Gilderflube's, 500.
•li jtoworful mine. 480.
*It!iI<Uvin for Lohlffli Vjilley, 5S9
bIn.-kinK up (56), 350.
•Hicczp & Knocland engine, 507.
•Rrnoks tcn-wlicclor for Gt. Norlhcrn.
401.

•liUi'Ilncton & Missouri Illver, 483.

•(iinadiiui Pacific ten-whcoler, 527.
compound. Intercepting valve of,

rooke, 574.
deslRn. 4G8.
•Dickson for Delaware & Huilsmi ranal

Co.. 571.
dimensions of (85), 513.
domelpss (55), 356.
efficiency and cariadty. 540.
electric mine, Baldwin, Wi'stint;liiMisi-,

523.
Finland, 541.
for anthracite coal, 544.
for KiiKlaiid. an American. 403.
handling liard (40). 30ft.

•Lehleh Valley nionsf.'r. 530.
•Mexican Internceanle. 471.
•oldest Scotch. 561.
ovcr-eylindered, 576.
•Pittsbuvff Carnegie consolidation. 7<'27>.

pooling of. 550.
•Uichninnd compound for Canadian I'a

cifir Railway. 457.
•Uichmond. for Finland. 541.
•Rlehmniid. fnr Finland. 528.
.slipping after helng shut off (40), :!li6,

•tests, fit. Norrhern Ry., 496.
the first mastodon, 531.
the Raub. 481.
three-cylinder. 493.
time in building (SO). 513.

. wants condensing. 5{)4.

Works, Baldwin, 481.
Works, the Palm & Robinson, .".ill.

"Lopoinotlve Engineering" to China by mis
take, carrying. 260.

r..oeomotivcs. tractive pow^r of. 277.
abroad, liking American. 114.

•and ci'pw. New Zealand, .372.

a queer. 57.

a reporter's. 403.
•Baldwin, earlv locomotives on tlir

Penn. R. R., 1.52.

•Baldwin consolidation for Russia, .".22.

•Baldwin for Egypt. 330.
•Brooks for .Japan. 124.
•Baldwin narrow gage engine. 307.
•Baldwin two-cylinder compound, is.".

•Baldwin. Works, ^'anclnin systeni of
compound loeoniotlvcs, 152.

Itiiltimoro & Ohio, old, 225.
Baltimore & Ohio passenger ten-
whecler, ,343.

•boiler, how to la.v out n, 151.
breaking in. 223.
Brooks, latest. 181.
•Brooks passenger (eu-wheelfr. 2S1.

•building a, 1.

Indlding shops. i\ weak point in 'Mir, 01,

burst line on. 120,
•Canadian. 38.

•Chicago & Eastern III. B. R. twelvr-
whcel Ioconioti\e. 127.

•eoal and ashes handling station. 390.
contrast in modern. 181.
•Cooke's latest teu-wbeeler, 217.
•Cooke's Oregon short line, 77.

•Dickson oight-whr'ctr'r. new, 176.
•Dickson engines for export, 326.
disabling. 372.
economical handling of, 153, 202.
•electric. 112.
Engineers* Cnnventiuli. 204.
•Erie, rebuilt. 82.

•fads and faiicir's. 12. 80, 1.30. 17ii. 218.
266. .328. ;^72. 412. 458. 494, 544.

•geared. 406.
•CInsgow i'^ Sniilbwi'Slern four-evllndcr.

73.
•(irand Trunk's "000." 411.
•lleisler mountain. 41.
linw the rnniiioiiud was treated, 22.
how tc» tiiaki' hcavv repairs on the, 25.
•in cbnncery. 216.
•improving the, 387.
inieetors, 171.
•.lapanese book on the, 227.
•largest in tlie world, 52.
lignite coal fnr, 420.
•new Caledonian "Infants," 215.
•North British flyer, 409.
•Ogdenslnirg & I*ake Chaniplaln com
pound, 1.37.

•oil burning, 360.
•old Baltimore iV Ohio, 174.
•Old Trenton. 29.
•Oinalia exposition. 371.

,

•peculiar. 414.
Pennsylvania big class, II. 5, 201.
pi-rformaiiee of compound. 341,

•Plllsbuig Lc.eo. Wks.. Intercepting an.l

reducing valvi's for compound, 105.

•Pittsburg ten-wheeler for the Wn-
bnsh, 221.

Locomolives ran without valve oil. where. Is2,
•Riciimoud. compound system, 362.
• Roge IS. com pound sy s( em . 420.
Rogers mogul for China. 57.

•Rogers ten- wheelers, I*. \- P. B. R..

41.5.

running compounds on the I*.. X. & Q..
211.

•Schenectady r4rand Trunk m.igul, 287.
•Sehenectadv for Japan. 75
Seheneetadv i\o. 2 for Purdue Uni-
versity. .39.

•Seheneetadv Works, 50.
•Scotch built American, 195.
•seiMiping up a. 103.
•snow, for the Klondike. 24.
spri7ig equalizers in. 378.
stayi)olts. testinc, 394.
Supply Co., Bustler's, 102.
•Susfpiohannn Connecting Railroad pas-
siMiger engine. 123.

•the first Decapod. 28.
•len-wheeled frcicht engine. Chicago &
Northwestern Railway. 2.3.

•ten-wlieelor passenger engine. B. R.
& P. B. R.. 27.

•ten-wheeb-rs. Southern Railway. 173.
*tenwlieelr>rs. Wisconsin Cent ral, 281,

374.
•tu[uiel. 37.5.

•two climbers. 410.
utility of small and large. 91.
western, competing. 214.
what is a. 141.
what make* the .Vmerican faster than

I hose of Rusrlish desltrn. 32.
Works. Manchester. 293,
•Works. Sormnvn. the, .332.

TiOdge room mysteries, 5.54.

r>ong hours on German railroads. 41.
r,,ong IslajuJ. new power on tlie. 228.

car notes from the. 245.
Railroad, car enulpment on the. 146

Loose Iti-asses (65). .384.

*r,nw cost of repairs. 417.
r.nbrlcnflng Iron and steel axle«. 422.
Lubrication at hisrli pressures (84). 51".
r.ubrlcatnr, cross feeding (24). 193.
Lul>rleator filiinc ur> (69i. 428.
•Lubrientor. Tippet t attaeliment. of !».>

trolt. 116.
T.ubrlcators and relief viMves. automatic, 132
Lubricators, trouble with (40"). 247.

M
Mile's, not nn.'chanics. 103.
.Machine foundations, 493.
•Machines, painting, 445.
•McLeod's revolving clieck viilvc, 378.
Main and side rods, stresses, 532.
Main drivers end for end. effect of chang-

ing. 83.
Main rod. keying that. 505.
Maine Central shops. 310.
Maine Central, the. 2.54.

Making and keeping Iioilers safe, 230.
Makinf a perfect cube. 469.
Man and engine out of proportion. 154.
Man sleeping in a day car. long. 30.
ALnnagers Imiting ruin, railroad. 201.
Mnuchi'ster Ijocomotive Wks.. the, 303.
Malleable iron, convenient use for. 498.
*Mallf'able iron in car construction, tlie use

of. 207.
•.Malleable iron push rods for foundation

brakes, 534.
•Mason engines, the (irst. 274.
Master Car Builders' (Convention. .352.

Master Mechanics' wire gage. 467.
Mastodon, the first. 5.31.

Mechanics, mac's not. 103.
Meclianics to supervise repair siiopsV (hi;;ht,

510.
Mi'i-lianical conventions, rallwnv, 3;iS.

M.-<-hatiieal draftsman. 3.80.

Mediatinn and conciliation. .3.36.

M.lnl railway ties. .337.

M<t;il shoatliing of coachi-s, 487.
•Mclhnd of boring driving-box br.asscs. sini

l-le. 50.5.

Metric system, civil engineer's opinion of,

583.
•Mexican Interoceanic locomolivi'. 471.
Mileage limit for axles (471. 300,
Miteposts. moved the. 75,

Milling key seats. 462.
Milling machine, horizontal borer, as a. 117.
Misapplied t.-rm. a. 400.
•Missouri I'aeific tender. 1 14.

Missed a good thinL'. where teclmical grad
nates have. 469,

Mislu.dv the scnip for r-offee. '271.

Mixed on time. 358,
Models, link motion. 42(i.

•.Moclel rallwav. showing safei v appliances.
286.

'Model room, .^n Interesting. 178,

M<dds for packing rings (.52). 3n0.

•Moldini; machine, the latest Tabor, 31.

•Mogul. New York Central. 514.
Monkeying with the throttle. 444, 455.
•Mornu battleship, the. 404,
Motive power on the Canadian Pnclflc, 22.

live powers, past. presi-nt and future, 255
loi- car, heavy electric, 298.
for ear, the Erie. 16.

otor carriage, a fine. 294.
tor carriages, 408.
otor. Dickson air. ItM.
.tor. the kinetic, 395.
ilor versus horse, 496.
.fors. electric, 120.
otors. electric, 4.32.

tors for the London ITuderground Railway
American electric, 105.

nmt Clare shops. 344.
Innntain railroading. 540.
[ulti-angular parking, the, 359.

Name sounded right. 90.
Napoleon Invent the sleeping car? did, 397.
•Narrow gage locomotive, ,307.

Naval maehinerv. Imi)rovements in, 346.
Navv. Ill the. .505.

Navy, hi the. 411.
Navy, steel tubes for the. 284.
Nebraska classification ease, 100.
New car, dawn of the, 2.'*2.

New old things, some, 184.
New York air-brakes, orders to remove, 244.

•New York Central mogul. 514.
New York Central shops, 482.
New England man for vice-president of

Master Mechanics' Association, 290.
New England. Norwfmd shops of the. 269.
New Haven shop notes. 1.50.

New York. New Haven & Hartford Railroad
copper-sheathed coach. 148.

New York Railroad Club. 551.
N. Y. air-brakes must come off. 196.
N. Y. electrical exhibition, .312.

N. Y.. N. H. & n. R. R. in 1S54. 431.
N. Y. Railroad Club. 42.

N. Y. Railroad Club. Jan. meeting. 113.

N. Y. triple valves, taking off. 184.

New South Wales exhaust pipe. 113.
•New Zeahand locomotive and crew. 372.
•News, Central American. 131.
Noises affect sleep, how. 324.
•North British flyer, 409.
Northwestern Railway. tla;.'s on the. .358.

Norwood shops (»f the New England. 260.
Notes from an engliU'er in Russia. 326.

Notes, false engineering, 162.
Notes, false engineering, more. 176.

Novel banquet hall, 60.

•Object lesson in iron axles, 200.
•Ogdensburg & Lake Champlain compound.

137.
Oils and oiling driving box(>8. 503.
Oils, tests of (10). 58.

amount of for certain engines (50), 306.

and w;isting coal, saving. 87.

at expense of coal, saving, engine re-

pairs. 421.
•-burning Ir>comotive. 366.
can. a new supply. 74.

devices at Hornellsvllle. 544.
drops to a pint (.33). 247.
man of 1850. 4.38.

•Old Baltimore & Ohio locomolives, 174.
OlTvein shops. 514.
•Omaha Exposition loernuofives. 371.
•Operated by air, headlight curtain. 40,
Orders to reuKive N. Y. air-brakes. 244.
•Oregon Short TJne locomotive. Cooke's. 77.

Output of tools, increasing tlie. .380.

•Overhead crane, substitute for. 423.

•Packing, a cheap, for throttle stems, 553.

•Packing. Keystone, .537.

•Packing, the inulti-unguiar, 359.

*I'ainling machines. 445,
Palm & Robinson Loco. Wks.. ,501.

Panama Railroad, on the. 208.
Panhandle, improvements on the, 80.

•Parlor car. Canadian Pacific. 249.

Past, present and fntun-. motive powers. 255.

•Passenger coach, a light. 2!)5.

Passenger coaches, warming. 5M.
Passenger coaches, warming. 478.
•Passenger engines, ten- wheeler. Gt. North-

ern By.. 491.
Passenger equipment. Great Central Railway,

new, 535.
•Passenger truck. Erie four-wheeb-r. 204.

•and l)aggage car eoniblned. 353.

•ear, a curious, 208.
ten-wheelers. Baltimore & Ohio. 343.

Patents. .351.

Patents, cover your inventions by. 8S.

Palentlng other peojile's Inventions, 33.

•Peculiar loeoniotlves. 414.
•Pedestal binders and setting frames, 185.

•Pedestal bluilers. frame splices and, 443.

•I'edestal jaws, stresses on, 279.
•Peerless hose nipple cap. 66.

Pennsylvania big class. H. 5. 294.
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ronnsjlvanla main lines. Iioavy freight tror-

•rennsv'lvanin" Railroad, pnrly Baldwin lo

comotlvos on the. 110. ., ,^ , , .

I'cnnsrlTanla Kallroad's new limited train.

109.
Tcrtoct cube, making a. 460.

reS™alr'.€'»3. 142. 191, 2.-!3, 292. 3;!9. :»2.

426. 4-0. 512.

rieer work, apprentices on. oo^.

•rlkc's Peak and Its railway. 407.

•rine locomotive, a powerful. 489

Pioneer limited train, C, M. & St. P., 208.

Piston rods, breakage of. 511.

•Piston rods, keying on, 463.

Piston valves. 379.

Piston valres. 552.

Places for holding conventions. 358.

•Plain talks on the Injector. 77. 143. 1,1.). .0-,

•Planing on cylinder saddles, circular. 42.

Plea for car standards, a. 442.

•Pneumatic drills for car work. 44J.

•Pneumatic drills, uses of. 57S.

•Pneumatic Hanging clamp. 3,i4.

•Pneumatic press and punch, 86.

Pneumatic tools. 351.

Pooling locomotives. 559.

Port area, ratio to piston area (14). uo.

Portable bridge riveting. 244.

Porto Eico and t^uba. railways In. 4on.

Ports, quick opening nf (54). 3.ifi.

Power on the Long Island, new. .'JH.

Power transmitters, absurd. 2iS,

Premiums for fuel saving. 351.

Prejudice against steel. 319.

President, a present, sending the. a»o.

President Thomson on army transportation.

253.
•Presslind punch, pneumatic. Sfi.

Pressing, forging and. 432.

Pressure gage. Inventor of t_tie, sis

Pressure In 1. p. cylinders H81. -'47.

Preventing radiation nf heat. 140.

Private line cars not wanted. 442.

Problem. Engineer Brown's. 417.

Progress In the blacksmith shop. 18.

Projectiles, fast run with. .351.

Promotion, delusive examination for. 0_.

Protecting cvlinders from the cold 425.

Pumping bicveie tires by power. .361.

Pumping water, how done (ITt. 06.

Pumps help a big line. American. 121.

•Punch, closed iaw rail. 533,

Punetualitv of our trains. 180.

Punishment by Inipnlse. 277.

Pullman's llrsl ride In a sleeper. 4.Si.

Purdue. Mr. A. M. Waltt at. 22a
Purdue. Mr. O. W. Rhodes at. 209.

•Purdue tlulverslty. Schenectady No. 2 for

39.

Purdue Tiulveralty. work at. 484.

•Queenslanil Railway, scenes on, 26.'^.

Queer steam dome, a, 181.

Quick action, a case of, 405.

t^ulck opening steam ports (54), 6oh.

Questions of signalling. 209.

•Q. & C. itowcr saw. 577.

Radiators. slio|i. '218.

Railroad C.Uih of Newark. O.. 57c.

Railroad facts of 1898, 568.

Railroad men. work of Y. M. C. A. among.

Railroad, on the Panama, 268.

Railroad reminiscences, old-time, 4S(j.

Railroad service, harmony In, 283.

advertising. 161.

and the war, 285.

an expensive, 404.

fares are iiigh. where. 221.

managers Inviting ruin, '^Jl.

man In the volunteer army, 4n(),

men are not tramps from choice, 414.

the birthplace of. 415.

Railroad service In Brazil, 460.

Railroading, city. 106.

•Railroading, forgotten facts in, 45().

•Railroading In New York, elevated, 2.i7.

Railroading. In the early days of. 166.

Railroading with the Confederacy. i>.

Ralls, hot hand-, 140.

a valuable collection or, 78.

about American. 104.

and track work. English Ideas on. 40.

Railways in T*orto Rico and Cuba. 455.

•Itallwav. Mls.souri Pacific, handling cin-

ders. 67.

•Railway. Pike's Peak and its. 49i.

Railway. Siberian. 358.
engineer, remlnlseences of a. 9o.

machinery, surface railroad men Im
•scenes on Queensland, 268.

prove street, 22.

South African. 40.

•Railway. Southeastern, steam reverslnf

gear. 311.

Railway supplies. 506.

Ran on time, why one engine, 356.

Raub locomotive again, the, 481.

Reasons for delay of papers, 4J4.

liebate. he wanted a. 507. ,

Rebuilding consolidation engines on du'

Erie. 179.
•Rebuilt Erie locmotlves, 82.

Receivers as violators of law, 93.

Reclaiming wasted coal. 116-

Recognizing the engineer, 423.

Recommended practice, standards and. .)37

Record, a good, 415.
;, ot>

Record for gland packing, a good. 273.

•Reducing wheel, aluminum. 417.

•Regulalor valve and crosshead pin. Oauad
Ian Paclflc, 117.

Relics. Raitimore & Ohio. 310.

Relief valve (.50). 3,56.

•Relief valve In dry pipe. 422.

Reminiscences of a railway engineer. 05.

nemlnlscences. old-time railroad. 480.

Repair men. book for air pump. 161.

Repair shops, ought mechanics to supervise.

510.
•Repairs. low cost of. 417.

Report. T.alce Shore, annual. 265.

Report of Traveling Engineers' Association.

annual. 36.

Reporter's locomotive, a. 403.

Resistance, force and. 90.

•Reverse levers. 278.
Reverse gears, steam. 2R0.

Reverse or pot reverse. 92.

Reversed locomotive, wonderful coincidence

in describing the action of n. 536

Reversing arm. effect on valve travel (lot.

06.

•Reversing gears, steam. 311.

Reverslnu valve, bole In (1,34). 567.

Reverslmr valve stem, allowable wear (l.ti,l.

507.
Revision of stanrtarrls. 442.

Rhodes at Purdue. Mr. C. W.. 209.

•Richmond Locomotive Works, compound
svstem. .302.

Right of wav bv dancing, securing. 280.

•Rocky Mountain Limited. 415.

•Rod cup. a new. 212.

Rod. stresses In (51). 300. (68). 384.

•Rods, kink for. 20.
•Rogers Locomotive To., compound system.

429.
*r?o!rers mogul for Ciiina. 57.

• Roller balaiu-ed valve. Smltli's. IS.

T?oller bearing loiirnal box. a. 469.

Rollin- stock on the Panadlan Paclflc. 108.

Romance of the rail Is coming. Cy Wavman
savB the. 20.

•Rotary shenrlnEr machine. 428.

Rough riding engines, cause of. 555.

Roundhouse chat. 21. 87.

Roundhouse tools at Susquehanna. 574.

•Roundhouse turntable, modern. 440.

Roundhouse yarn. a. warned by a farmer.

266.
Rules for punishing men in case of aecl

dent. 34.
Tuples of Interchange. 397.

Run with nrolectlles. fast. 351.

Runs too numerous to mention, fast. _"-.

RuunlnL' comnonnds on the P.. X. & O.. 211

Running shut nfP. drawing ashes (82). ,513

Ronniug. some. 484.
Russia, compound consolidation for. ,22

Ri'ssla. notes from an onglnecr In. 326,

Russia, what we saw In. 508.

Rus=1a. what we saw In. 556
Rustler's Lncomotlvi' Supply To.. 102.

s

Saddles, fitting up. 308.

Safe, but behind time. 178.

•Safety appliances, model railway showing.
'286.

•Safety gates. 235.
•gage cock. 63.

Safety valve, regulation of (24). 193.

Ashton (5.3). ,307.

Salt on hot crank pin (R1). 513.

Sand blast, date of (1). 58.

Sand blast on tenders. 543.

Saved lives, steel platform. '208-

•Sawlng machine. Q. Sr C. .507.

Scale (m fuel consumption, efrect of. 28K.

"Scalping" nuestlon. one phase of the. 30.

•Scenes on Queensland Railway. 268.

Scheme, a new stayboit. 270.

Scheme, another balancing. 444,

•Scheneetadv locomotive No. 2 for l unnii

TTnlversIty. 30.

•Schoen steel car. the. 103.

•Scooping lip a locomotive. 193,

•Scotch built American locomotives. 1.1.,

Screw threads, systems of (6.3). 384.

I.'ranlilln Institute (70). 428,

Securing right of way by dancing, 2«0.

Sending the President a present. 180.

Service, day. 527.
, ^ ,

•Setting frames, fitting pedestal binders and
1.85.

Shandv Maguire amusing his friends. 273.

•Sheafing machine, a rotary. 428.

Sheflleid motor velocipede car 354.

Shop notes. Krie. at McadvIIle. 541.

terminal of St. Louis, 542.

Shori notes. Wisconsin Central, B31.

economies have been effected, how, 466.

gr-nins. 447.
New York Central, 482.

lllweln. 514.

the Dralnerd, 523.

Toronto. Grand Trvmk, 457.

Shop tools, more Information about Loula-

ville. 19.

Aliston. B. & A. n. R.. 402.

Iiickson Loco. Wks.. new boiler, j2o.

r> L. & W. car. Dover, N. J., 14T.

Erie, some kinks from the, 17B.

extending old. 280.
, „^

(irand Trunk at Montreal, 65.

grindstone, the. 419.
improvements, some, 331.

Maine Central. 310.

Mount Clare. 344.

notes. New Haven, 150.

power, electric distribution of, 208.

radiators. 218.

Siberian railway. ,358.

Side bearings, 396.
. ^ , . . .„„

Side bearings, relation of bolsters to, 468.

Side rods, lost motion In (91), 569

•Side sheets, an Improvement In, 420.

•Side sheets, laying out, 220.

signaling, discussing questions of. 200.

Sixty miles an hour, distance needed to stoi.

from. 105.
Sleeper. Pullman's first ride in a. 487.

Sleeping cars, early Baltimore & Ohio. 534.

Sleeping cars, ladles In. 12.

did Napoleon Invent the. ,307.

fans in. 397.
pioneer. 14.

Slide valves, balance of (.86). 513.

•Slide valves, wear of. 84.

and eccentric. 115.

•Briggs' balanced. 335.

Slip, slide or skid (45), 306.

Slipping after being shut off (49), .306.

Siiptdng cure. a. 221.

Smoke, burning soft coal without, 647.

Smoke motive power. 26.5. „^ „ ..

'

•Smoke-box arrangement, Gt. Northern Ry..

•Smoke-box rings, cast-iron, 446.

Smothered In a tunnel. 313.

Soldiers, collecting aid for the. ,342.

Some new old things. 184.

•Sormovo Locomotive Works, 3,32.

Sound, setting valves by, 89.

Soup for coffee, mistook, 271.

South African Railway. 40.

•Southeastern Railway, steam reversing

gear, 311.
•Southern Paclflc Instruction room, 465.

•Southern Railway ten-wheelers. 173.

Specification for an American locomotive.

first. 499.
Specifications. 291.
Speed, deceived as to. 24.

Speed recorders and Indicators. 189.

Spontaneous combustion. 180.

Spring equalizers. 462.

•Spring hangers, broken. 334.

Spring hangers, fitting up, .308.

Springs, about. .337.

Springs, engine. 106.

S?ack size of (211. 193. (02). 500.

Standards and recommended practice, 5iJ7.

standards, revision of. 442.

Standing up for Dad. ,318.

Station, Boston's new union. 216.

Status of the steel car. 107.

Stavbolts. 388.
. . o,

Staybolts, strengthening and weakening, 01.

nickel steel. 190.

scheme, a new, 279.

threading. 343.

Stealing the Gllderfluke tender, 214.

Steam dome, a queer, 181.

high and low, 422.

•whistle, the Invention of the, 190, 280,

Steam, turning water Into, 558.

Steel staybolts. nickel, 190.

axles, poor. 189.

ears. lOO.OOO-pound. 246.

•casting, heavy, 319.

•eccentrics on the Erie. 218.

platform saved lives. 208.

prejudice against, 319.

some Interesting facts about. 164.

tubes for the navy. 284.

Steel ties. 455.

Steel water pitcher. 573.

annealing of. 579.

•Stewart's extension front, 376.

Storv. but hard to believe, a good, 271.

strain on pedestal jaw (41). 247.

Strength of check chains and hooks, 20.

Strc iigthenlng and weakening staybolts, 91.

•Stresses In crank plus and axles. 380.

Stresses in main and side rods. 53-.

Stresses In main rods (51). 306.

In side rods (68). .384.

•Stresses on pedestal jaws. 278,

Strelching the truth. 144.

Studying train mechanism, putting off the

tftne for. 119.

•Substitute for overhead crane, 423.

Surface railway men Improve street raUway
machinery. 22.

Surface railroads, prospects of electrical

operation of, 179,
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Superintendent, Joke on the new, 401.
•Susquehanna Connecting Railroad passenger

engine. 123.

•Tabor molding machine, the latest, 31.

Taltlng off N. T. triple valves, 184.
Tars' welcome, the, 427.
Technical graduates have missed a good

thing. 469.
Tender, Missouri Pacific, 114.
Tender to the atmosphere, the Journey of

water and steam, from the, 288.
Testing locomotive staybolts, 394.
Tests of engineering material, 573.
Tests, the Diamona "S" brake-shoe, 30.

•Texas & Pacltie ten-wheelers, 4ir(.

•Thames to the Volga, from the, 452.
Threading staybolts, 343.
•Three-cylinder locomotives, 493.
Throat sheet, laying out. 418.
Throttle, full versus partial, 333.
Throttle, monkeying with the, 444, 455.
•Throttle stem packing, a new, 537.
Ties, metal railway, 337.
Ties, steel, 455.
Time of danger, a, 168.
Time to take to the woods, 143.
•TIppett attachment of Detroit lubrleatot,

116.
Tire on locomotive, burst, 120.
Tires, flat spots on (30), 194.

cost of, (48), 306.
turning of (48). 306.

Too much Johnson bar, 178.
•Tool for turning slinrp flanges, 420.
Tool rooms, a rack for, 403.
Tool, the heel, 458.
Tools, Increasing the output of, 380.
Tools in roundhouse, Susquehanna, .574.

Tonnage rating, 92.
•Torpedo boats. 579.
Toucey, John M., 477.
Toughening process, Collin, 212.
•Tractive power, a little chat on, 494.
Tractive power, calculating (27). 193.
Tractive power of locomotives, 277.
Train checks, aufoniatic, 2.S5.

•Train in the world, fastest. 366.
Train. Penn. Railroad New Limited, 109.

C, M. & St. P. Pioneer Limited, 298.
mechanism, putting off the time for
studying, 118.

punctuality of our. 189.
Rocky Mountain Limited, 415.

Trains parting, the cause of, 526.
Trainmen and kidney trouble, 35.
Tramming an old engine (19), 193.
Tramps from choice, railroad men are not.

414.
Transmission plant, another Westlnghouse

long-distance, 478.
Traveling Engineers' Association, annual re

purt of, 36.
Traveling Engineers' Association, sixth an-

nual convention, 480.
•Trenton locomotive, old, 29.
Triple valves, taking off N. Y., 184.

•Track, Brill, No. 27, 15.

Truck frames, 441.
•Truck, the Joughlns steel, 145.

Truth, stretching the, 144.
•Tunnel locomotives, 375.
Tunnel, smothered In a, 313.

•Turning boilers, apparatus for, 134.

•Turntable, modern roundhouse, 449.

•Two climbers. 416.
Two-pliite bolster, the, 516.

u

Ultra practical engineer, value of the, 138.

Underground cars, 397.
Unfair express companies, 381.
•Union Pacific dust guard, 487.
Unnecessary delays, 232.
Unpunctuallty of trains on foreign railways,

338
U, P. engine, 19.

•Upstairs blacksmith's shop. 322.
Urgent needs, some, 34.

Uses for malleable iron, convenient, 498.

Utility of small and large locomotives, 91.

Valuable collection of rails, 78.

Value of babbitt, 423.

Value of the ultra practical engineer, 1.38.

•Valve and seat of Winaiis camel engines.
516.

Valve motion, distortion of (87), 509.

Valve, position with reverse lever in cen-
ter (37), 247.

•Valve, Smith's roller balanced, 18.

a new blow-ofl.', 405.

•a new check, 333.
automatic lubricators and relief, 132.

•balancing, 112.
Barnes balanced, 328.

by sound, setting, 89.

Canadian Pacific regulator, 1S3.
chart given away. 285.
•for air hoists, 20.

gear, extended use of Joy's, 377.
oil, small expenditure of, 136.
oil, where locomotive ran without, 182".

piston, 379.
•pressure regulator. Gold's, 56.

Valve travel, speed of (32), 194.

Valves, jerk reverse lever (07), 384.
Valves, piston, 552.
Vaudeville on Lehigh Valley, 500.

•Vauclain system of compound locomotives,
152.

Velocipede car. Sheffield motor, 354.

•Veteran, a Winans. 372.
Vice-President of Master Mechanics' Assn

elation, a New England man for, 290.

Viscosity, meaning of (10), 58.

•Volga, from the Thames to the, 452.

Volunteer army, a railroad man In the, 400.

W
•Wabash R. R.. counterbalancing driving

wheels, 71.
•Wabash ten-wheeler, 221.
Wnitt at Purdue, Mr. A. M., 228.
Wanted a rebate, 507.
War, railroad and the, 285.
Warnian says the romance of the rail Is

coming, Cy, 29.

Warming passenger coaches, 478.
•Washr-r. a window, 442.
Washout plugs (5), 58.

Wasteful practices, leanings towards, 280.
Water and steam from the tender to the at-

mosphere, 288.
Water, excessive use of (26). 193.

cooling bearings with (66), 384.
glass, location of (57), 356.
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Building a Locomotive.

As a fitting celebration of our tcntli

birthday we know of no better way of in-

teresting our army of readers than by

illustrating the building of their favorite

machine, the locomotive. With this end

in view we have been to quite an expense

in the way of ilhistrations, but as we have

never been satisfied with anything but the

best, this will be no surprise to them.

It would be impossible to attempt de-

tail description of the various processes

connected with locomotive building, even

if it were desirable, but instead, the dif-

ferent branches of the work will be briefly

mentioned and the pictures left to tell the

bulk of the story, which they will do witli

very little outside assistance.

The illustrations have been secureil

through the kindness of both the Bald-

win and the Pittsburg Locomotive-

Works, the others applied to not having

the desired views of their works suitable

for illustrating this article, and not hav-

ing time in which to have them prepared.

NEW YORK, JA^UARY. 1898. No. I.

It is in the drawing room where all drawn, the tracings made (usually on

the ideas of various railroad men are put tracing cloth), from which blueprints

into shape for trial. Here, not in the are made to be sent into the shop

BLUE PRINT ROOM—BALDWIN'S.
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no good photograph was obtainable this

had to be omitted.

While the pattern maker is at work it

may be well to visit the laboratory, where

the material used in construction is tested,

both chemically and physically. In other

get an idea of the work they do, the tires

used and the hammers, large and small,

which forcibly coax the metal into the

desired shape at the bidding of the ham-
merman. The row of drop hammers is

from Baldwin's, and is used for light

PIG IRON AND SCRAP READY FOR FOUNDRY-BALDWIN'S.

words the metal is tested to find exactly

what it is composed of. and then to see

what strength it has and what strains it

will stand, for modern locomotive build-

ing is conducted on a scientific basis, and

all material must be of the required

strength and composition or it is not

accepted. The two views show the chem-

ical room and testing room, respectively.

THE FOUNDRY.

The foundry comes next, and here the

patterns are molded in the sand and the

metal poured into the molds, all cast

iron parts sucli as cylinders, wheel centers

and similar parts being made here. An
idea of the immense amount of iron used

in a large foundry can be had by noting

the piles of pig-iron in the foundry yard,

and the huge crane for handling it.

The views in the foundry, taken from

both the works mentioned, give a good

general idea of the work done and need

not be mentioned in detail.

By this time all the departments are

hard at work finishing the parts they are

to furnish, the drawings being ready for

them and furnishing their guide without

waiting to make their work fit that of the

other department. Tliis kind of machine

work has no place in modern machine

• shops of any kind, and it is the system of

duplicate parts which has made possible

the lower prices for the locomotives and

the turning out of such a large number
from one shop.

THE HAMMER SHOP.

Taking the hammer or forge shop, we

forgings; while the large steam hammers
shown forge the largest portions, frames

and the Hke, into their proper shape. That

these are large can be seen from the com-

parative size of the men, and they can strike

a blow that resembles a young earthquake.

Although they are so large and appirently

which they could be handled—that they

could crack a walnut as neatly as with a

small hammer, and other similar stories.

He wandered into the hammershop one

day and began to bother the hammer-
man with questions, to know if he could

do these things, could crack a walnut,

drive a tack, etc. Certainly he could, and

probably could have cracked the inquisi-

tor's head with a relisla. Then a brilliant

scheme overpowered the man. Couldn't

he do the same with a watch—crack the

crystal as he did the walnut? "Sure,"

said the hammerman, and the experi-

menter boldly placed /ii.t wife's watch on
the anvil, and began to make up some of

the stories he would tell about the won-
derful feat, and how proud his wife would
be to think he had taken her watch, in-

stead of his own, for the experiment,

when "Bang!" the hammer dropped as

though it was putting the last touches

on a frame for a mogul.

When the man had recovered suffi-

ciently to talk, he blurted out, "But you

said you could break the crystal," and he

slowly gathered up the remains and
dreamt of the lecture at home. "Well,

didn't I? If you find a piece of that crys-

tal that isn't broken, I'll give you the

hammer," said the hammerman, glad to

be rid of one nuisance.

Nevertheless, they do become very ex-

pert, and handle the hammer so as to give

the kind of blow required for the work in

hand.

The forging of rods and other plain

work is not very difficult; but on the

frames, with their numerous jaws for

driving boxes in the many wheeled en-

gines used for freight service, the work

CHEMICAL LARORATOKY—BALDWIN'S.

unwieldy, the hammermen acquire great

expertness in handling them, and the

story is told of an inquisitive visitor, who
had heard of the w-onderful precision with

is much more difficult, as considerable

welding has to be done, and this requires

care and skill, as much depends on its

being thoroughly done.
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Quite a variety of forge-sliop work is

shown, giving an idea of the treatment of

diiTerent pieces.

THE BOILER SHOP.

While the castings and forgings are be-.

ing made, the boiler shop is also at work,

so as to bring the different parts of the

work along at the same time, to be ready

for the erecting shop together.

The sheets have to be laid out, to be

rolled into shape, if they are the plain or

round sheets of the boiler, to be punched

and the holes reamed for riveting, and

then taken to the riveting machine to be

riveted. Such pieces as the boiler head,

dome flange, tube sheets, etc., are now
formed in a hydraulic press by placing the

heated sheets between the proper shaped

dies and pressing them to shape; the

forming ol sheets by using a sledge over

a cast-iron block being an out-of-date

method which is neither economical nor

desirable, as it must injure the sheets

much more than the forming press, which

is now a part of every well-equipped

boiler shop. Although the first cost of

the necessary dies is considerable, they

are cheaper in the end, and produce far

better work.

In a like manner, hand riveting has

given way to machine riveting in most

boiler work, although there are a num-
ber of points where hand work is neces-

sary on account of the work not being

get-at-able with a riveting machine. The
firebox is an example of this. With ma-
chine riveting, the sheets are pressed to-

gether, and the rivet headed over by a

steady pressure all over it, which strains

the metal m the rivets less than the many
blows of the hammer in hand work.

Riveting machines arc usually operated

portant part of the work, as is staybolts

and the proper staying of the firebox.

But as our friend Jim Skeevers has given

us many good object lessons on those

points, we will leave the boiler shop, with

as tar as possible, crank pins, piston rods,

etc., being kept in stock for engines of

usual sizes, and when assembled together,

they fit, as being made to gage. The day

of individual fitting of the parts of an

READY TO I'OUH-flTTSliUUGH.

all its noise, and see what is being done
on the machine work.

THE MACHINE SHOP.

There are so many departments in the

machine work of locomotive building

that only a few of them car. be shown,

the work being now divided so that one

room or section of a room makes but

one piece, and we find the crossheads

made here, the piston rods turned up

TESMNG LABORATORY—BALDWIN'S.

by hydraulics, although in some places a

combination of compressed air and hy-

draulics is being tried.

Besides riveting, the setting of flues

comes within the work of the boiler shop,

and this is also an interesting and iin

there, while all the side and main rods are

made in still another department, and

so on through the long list ol parts

which go to make up the interesting

whole.

These parts are all made in quantities

engine has gone by. This is the reason

that the Baldwin Works can turn out

1,000 complete locomotives in a year, or

over nineteen per week, and the other

works in proportion, depending on the

size of their plants.

In the machine shop we see the frames

being planed, and at the left of the planer

a frame is being drilled for the various

bolts which go through it. Rods are also

being machined, either by planing or mill-

ing, or both, and in the case of solid end

side rods the ends are bored very care-

fully to receive the brasses, as it is neces-

sary to have them of the exact length to

prevent trouble from heating when in

use. The m.achinery in use to-day makes
this a comparatively easy matter, al-

though, of course, care and skill are at

all times necessary.

The general view of the machine shop

is from the Pittsburg works, and shows

the arrangement of their main shop, with

the heavier tools on the ground floor and

the lighter ones on the gallery on each

side. As will be seen, there is ample pro-

vision for handling work by cranes, and

it should be noticed how light this shop

seems, especially for one in Pittsburg,

with its smoke and soot. Not only are

the walls painted white, but the tools are

also of the same color, and, while it is

quite a shock to the nervous system of

some shop men who think white tools

are entirely out of place, it adds materially

to the light in the shop, and that should

be the main consideration.

Driving wheel lathes are shown at

work, but not on driving wheels, they are

boring out driving boxes instead, and it
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will also be notircj tliat tliey are electric-

ally driven, a very convenient feature

when you wish to lun one or a few ma-

chines without running the whole shop.

The other views show the crosshcad de-

partment and cylinder horinp: section.

that interesting and rather intricate ma-
chine which has grown to be such an im-

portant factor in our every-day life, as

well as playing such a part in every

branch of modern civilization— the loco-

motive.

BLACKSMITH SHOP ANIJ .S.MAI. r, Fol;i;KS

each giving an idea how the work is

handled.

The cab shop is not very different from

other wood working shops, except for

certain features which are necessary for

the making of this particular work, but

as the American cab is such a distinguish-

ing feature in locomotive work and has

been the means of causing better protec-

tion for enginemen to be adopted else-

where, it is at least worth a moment's con-

sideration.

THE ERECTING SHOP.

This is the final department, so far as

the mechanical work is concerned, for it

only leaves the artist and his brush to

complete the engine, and, providing he

doesn't get stalled in painting some Rus-

sian or Chinese name on the cab, this

operation doesn't lake very long as a

general thing.

The erecting shop is the final test of

each department, and tells in an unmis-

takable way whether the work has been

done correctly or not. If it hasn't, and

parts do not fit. there is trouble for some
body, and the right somebody isn't hard

to find in most cases.

The two views show in a general way
the method of erecting. The frames are

placed in position and the work of erect-

ing commences, the cylinders being

bolted on as a commencement of opera-

tions. Then the various parts are added

piece by piece, the boiler brought in

from the boiler shop and placed in posi-

tion, and the parts begin to assume a

definite shape as they gradually grow into

; .\ 1 . 1 1w I X s

where easily within their reach, and the

number and quality of the volumes on the

shelves to-day attest eloquently to the

stewardship of the trust handed over to

their keeping at that time.

The institute received its first incentive

to become an organization by the late

president, Sir Joseph Hickson, and from
its small beginning it has reached its pres-

ent high plane by the encouragement of

succeeding oflicials, as well as by internal

management of the best order. Many
well-known names are seen on the roster,

of those who were early identified with

the well-being of the institute, among
which is F. H. Trevithick, the first loco-

motive superintendent (the date opposite

his name is 1857, the year of its birth),

and Mr. T. E. Blackwell, locomotive

superintendent, 1858; also C. J. Brydges

and many others in railway management.

There are at this time about 7,000 vol-

umes on the shelves, comprising literature

from the pens of the choicest writers,

ancient and modern, in the field of fiction.

Technical works in every branch of

science are here, also for circulation, be-

sides immense volumes used for reference

only, and never taken from the rooms,

following in this respect the larger

libraries. These books are for the use

of the employes and their families only.

FORGING AND BENDING PRESS—BALDWINS.

The Grand Trunk Railway Literary
and Scientific institute.

In 1857 there was founded, in Montreal,

the nucleus of what has since grown to

be in all probability the largest and best

library, having connection with a rail-

road, on this continent. The intent of

the projectors, the officials of the Grand

Trunk, was to give the employes a solid

mental pabulum, at that time not else-

All the best papers and periodicals, for-

eign and domestic, are on file. The
method taken to avoid an accumulation of

periodicals, and still preserve them to the

members, appears to have some good
points. Locomotive Engineering, in

evidence here, and some others are put up

at auction to the highest bidder after they

are three months old, and they invariably

net a good round sum from somebody,
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particularly if there are two or more who
happen to want them.

The building in wiiich the institute now
has a permanent home was erected by the

Grand Trunk Railway at the shops. It is

a substantial brick structure, and has, in

addition to the library and reading room,

a fine auditorium fitted with a stage and

scenery, which are put to good use by the

amateur theatrical association made up

of employes, during the winter months.

Much interest is taken in this player con-

tingent, and every indication of histrionic

talent is fostered, with the result that the

company contains many artists of de-

cided merit. They are said to be able to

put on and play anything from the "Lady

of Lyons" to the "Colleen Bawn," at a

minute's notice. How different this case

from that of the writer, who, when learn-

ing the machinist's trade, was informed

by an unsympathetic foreman that he

must choose between private theatricals

and the shop, thus nipping i' the bud a

promisingstagecareer.and perchance put-

ting opulence forever beyond our reach! LIGHT HAMMERS FOR DROP FORGING—BALDWIN'S.

BOILER IIE.VDS, IH.iMES. ETC-rlTTSUURGII.

Railroading with the Confederacy.

BV CARTER S. ANDERSON.
December i. 1897.

My last letter closed with a promise

to write more about what liappened dur-

ing the Kilpatrick-Dahlgren raid, in Vir-

ginia, February 29, 1864.

As I stated, in substance, in my last

letter, this raid opened the military move-
ments of that most eventful year in which

our soldiers met and settled forever, we
hope, upon the field of battle, what states-

men, trammelled by the technicalities of

legislative enactments, had failed to satis-

factorily adjust. We realized by practical

experience, what we had hitherto regarded

as sentiment, that ""united we stand,

divided we fall."

One of the features most highly prized

in connection with the institute, is the

system of baths, the use of which is a part

of the benefits accruing to membership.
The privileges of the bath, reading room
and library are secured to the members
by a contribution of ten cents a month:
the fund thus created going to the pur-
chase of books and covering expenses
incident to the management of a large

venture of this kind. A drawing school

for the education of the apprentice is also

pushed here, and an interest in it is kept
up by the advancement of all who show.
by proficiency, that the seed so carefully

sown has fallen in fertile places. The
officers governing the institute comprise
the president. General Manager Hays.
two vice-presidents. Assistant Mechanical

Superintendents McWood and Wanklyn
and a board of trustees. That the insti-

tute is a success is shown by a member-
ship of about 700 at this time, and that it

has not been mismanaged, a continuous

success of forty years carries indubitable

proof. A ruK.XER IN THE HAMMER SHOT-BALDWIN'S.
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would answer the call at door or window.
It was a saying down here that "a dog
never barks at a Yankee cavalryman.''

Whether the rattling sabre makes the

ravenous cur slink away, or whether it

was a Yankee trick, we never knew; but

the fact remained. Such a state of things

existed at Hanover Court House the

morning of which I write.

The old Hanover Court House tavern

was kept by Mr. and Mrs. Clivis Chis-

holm. Two more original, odd and funny
pair rarely marry. Mr. Chisholm was a

very small and nervous man; while Mrs.
Chisholm was a large, good-natured lady,

and had a plenty of good common-sense
besides. This old tavern was, during the

latter part of the war, filled with refugees

from those parts of the Eastern shore

which were then held by the Union,

armies. Mrs. Chisholm really ran the

hotel; "Clivis," as she called him, being

willing to leave it all to the "old woman."
In politics, Mr., Chisholm, like his dis-

tinguished neighbor, Gen. Wms. C. Wick-

In my last letter we had reached

Hanover Court House. It was the

morning of March i, 1864. The mo-
mentous question was, "Where is Gen.

Kilpatrick?" He had crossed the Vir-

ginia Central Railroad at Beaver Dam
the evening before, headed for Richmond.
Consequently, he was expected every-

where and by everybody in Goochland,

Hanover and Henrico counties. How to

entertain the expected guest, was a ques-

tion which, gave his anxiously awaitinjj:

hostesses great concern. The farms, full

of life at other times, would appear de-

serted when a raid was anticipated. Cattle

were hid in the bushes, and bacon and

other valuables were stuck away in every

conceivable place. My young wife, dur-

ing a certain raid, put $40 in gold under

a setting hen! Men would be either bush-

whacking or hid in the houses, and some-

times the oldest woman in the family PINISHIXG CROSSHEADS—BALDWIN'S.

THE ROD DBI'ARTMBNT—BALDWIN'S.

ham, and many other of our best citizens,

was a Union man and opposed to seces-

sion. In fact, Virginia herself was op-

posed to it. and it is, of course, recog-

nized as a historical fact that, could Vir-

ginia have remained neutral, she would

never have seceded. Earnest, thoughtful

and long were the sessions of our Vir-

ginia Convention during the winter of

1860-1861. Virginia does nothing rashly.

Every important step she has ever taken

has been the result of careful deliberation.

Thus was she considering the very im-

portant matter of secession, when there

came Mr. Lincoln's call for 300,000

troops! Then tite die was cast, and our

many men of many minds joined heart

and hand to do battle a la mort!

But to return to the old Hanover Court

House tavern. Mrs. Chisholm, not know-
ing which army might come first, anil

realizing that Mr. Chisholm, in his ex-

citoniont might make some impolitic and
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harmful statement, decided to put him
away in some safe place. Nobody quite

knows even now where that place was;

but some assert positively that he was hid-

den between two feather beds. Then as-

suring him that she would meet and an-

swer the officers, she marched bravely to

the front. It was about lo o'clock In the

morning. As she looked down the Han-
over County-road lane, as far as eye could

reach, the road was full of cavalry. She

did not know whether they were Northern

or Southern troops; but, recognizing the

safety of neutrality, she snatched up the

first white thing she saw. It proved to be

her little grandson's night-shirt. This

she fastened to a stick, and placed it con-

spicuously in front of the bar-room. "If

they be Union, zvc are Union; if they be

Southern, so are zve," said the diplomat

to herself, while her flag of truce waved

—

its arms—proudly in the breeze! Beneath

this she proudly took her stand, and

bravely awaited the cavalry troops, who
approached nearer and nearer—a General-

Commander and his staff in front. The
lady boarders were all assembled behind

Mrs. Chisholm. They were not so ex-

posed as she, but, woman-like, must see

and hear.

"Good morning, madam," said the

Commander, as he lifted his hat. "I am
Gen. Hampton. I am looking for the

-"^tMH^^^HK-, «n III
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iloor and down into tlie culverts under the

railroad, and some hid in the ditches in

the meadow near the store. I got into

such a fit of ridiculous laughter at Mr.
Briell and at the foolish way we all did,

that I gave up all hope of escape, and sat

down under the end of the counter, with

my eye on the door, awaiting my fate.

The door opened gently, and a soldier put

his head in, saying again, "Hallo." I

then got up. "We are citizens," said I,

"and in our own house." The soldier

opened the door and came in. "Gen.

Hampton is out here," said he, "and wants

to know al>out the roads from here to

Richmond."

Before I could speak, Mr. Briell jumped
up, and over the counter he went, run-

ning out to where the General sat on his

horse. He soon, however, got so con-

fused in trying to explain the roads to

Gen. Hampton, that he stopped his ex-

planations, and calling a youth who stood

by. he said, "Willie, run down the hill

yonder and call Andrew Wingfield. He
can tell all about the roads better than I

now, and looked with delighted eyes upon

ihe noble General and liis gallant troops.

"I must go on to the depot and find

-out about the roads, and then on to Rich-

mond," said the General. He then took

a good look at the old Court House,

•which was built in 1735. and which is still

standing intact. He moved. on. Hud-
dled together around a stove in Barney

Briell's little store at the depot were about

a dozen of us.

For the past forty years one large pro-

portion of the make-up of Hanover Court

House has been Andrew J. Wing-
field, from some unknown cause called

"Colonel." This title was not from any
military service. If he was ever brevetted

-on the field, it was for shooting birds. He
was, and still is. a great hunter, and his

prowess in that respect is undisputed. (He
suffered, recently, a loss in the death of

Tiis dog, "Blackey." Shortly after the last

election, some friend was regretting his

defeat in the close run which he gave Dr.

B. L. Winston, for the Legislature, and
^he Colonel replied: "Pshaw, I don't give

a d for the Legislature, if I only had
'Blackey' back!") Well, the Colonel was
one of us in the store that morning, and

Mr. Robt. Doswell, County Clerk, and
-others. We were discussing matters mili-

lary, and were every minute expecting to

hear some war news.

"Hallo!" called a commanding voice in

front of the store. Every eye was turned

10 the glass in the upper part of the door,

through which we could clearly see that

the front yard was full of cavalry troops.

"Kilpatrick'smen," said somebody. Bar-

ney Briell, who had been sitting on the

counter, with one motion fell quietly

backwards and rolled out of sight under

the counter. All the rest of the crowd,

-except myself, ran out through the back VKIVING WHEEL LATHES BALDWIN'S.
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Store, about ten miles from Richmond,
where the road from Atlee comes into the

Richmond road, he learned that Kilpat-

rick had gore on toward Atlee. Conse-
quently. Hampton turned in pursuit, go-

ing toward Atlee. and arriving there about

midnight of March 1st. He and his statif

stopped at Atlee station. It was a cold,

snowy, sleety night. Gen. Hampton,
hearing that reflected light had been seen

in the woods below Atlee. sent Col. W. H.
Cheek. Second North Carolina Regiment
Cavalry, to see if it was the enemy, and
if he found it was, to make the attack. The
North Carolina Cavalry soon came upon
the pickets, and exchanged shots. The
Federal pickets retired, but must have

failed to report, as Col. Cheek's men went
within fifty yards of the fires. One hun-
dred and fifty sharp-shooters of First

North Carolina Regiment were in front,,

and were under command of Capt. Blair..

can. Willie, tell him it is Gen. Hampton
and his men."

Willie went running down the hill, call-

ing at the top of his voice: "Oh, Col.

Wingfield, Col. Wingfield!"

The Colonel, who was in the railroad

culvert, here put his head partly out, and
said: "Hush, hush, you little red-headed

devil! Don't call me 'Colonel' now. Call

me anything—call me 'grand-pal'"

"Well, grand-pa," said Willie. "Gen.

Hampton wants you to tell him about the

roads." In five minutes fully twenty men
and boys rolled out of the culvert and
ditches, and were soon surrounding Gen.

Hampton, telling him all about the roads,

and the spokesman was our Colonel—not

"Grand-pa" Andrew Wingfield.

From Hanover Court House. Gen.

Hampton went onward toward Rich-

mond, via the roads which would have

taken him on to the Brook Pike; but

when he reached Booker Hazelgrove's ERECTING SHOP-PITTSBURGH.

BOILERS AND DRIVERS IN ERECTING SHOP—r)ALDWLN".S.

They were ordered to lie down, and Mc-
Gregor's battery opened fire. As soon as-

the first gun was fired, the sharp-shooters,

rose, yelled and charged the camp, sur-

prising them and causing a stampede, and
capturing 15a prisoners, many horses and

equipments.
' Dr. Thos. E. Williams, surgeon Sec-

ond North Carolina Regiment, was or-

dered by Gen. Hampton to take charge of
the Federal wounded. There were 150-

prisoners. 200 horses, saddles, bridles,

blankets, pocket-books, etc. Among the

wounded prisoners, all of whom were well

equipped, was an officer from Michigan.

He made so much ado over his sufferings,

that Gen. Hampton told Dr. Williams

-

he must go at once and attend to the man.
The doctor thought from his cries of mis-

ery he must be mortally wounded. lie

begged the doctor to try to save his life.

Dr. Williams began at once to examine
his .wounds. In the course of his exam-
ination, he found buckled around the
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man's waist a very fine money belt. Tell-

ing the officer he might as well give him
this belt, the doctor proceeded to find the

extent of his wounds, which were not

serious, and so he told the man. This in-

telligence quieted the wounded soldier,

but tightened the grip he had on his rich

belt. A few days afterward, Dr. Williams

had occasion to call at the Richmond
Hospital to see his prisoner-patient, whom
he had sent on to this hospital. The sur-

geon of the hospital quickly accosted Dr.

Williams as he entered. "Tom Williams,"

said he, "I did not know you were such a

details embraced in this part of my narra-

tive, was ordered by Gen. Hampton to

take all the wounded prisoners back to

Booker Hazlegrove's store, which was on
the main Richmond road, so that they

could be cared for there and be in a con-

venient place to be removed to Richmond
Hospital the ne.xt morning. Dr. Williams

says he filled two ambulances with the

worst wounded, and rode ahead to Hazle-

grove to have fires lighted in the rooms
before the ambulances got there. He had

that done, and was coming out into the

roads to meet and help get the wounded

him across the road, remarking to an

officer on opposite side of the road, and

who was talking to the wounded prisoners

in the ambulances, which had in the mean-
time come up: "Col. Dahlgren, I have a

prisoner here for you."

Col. Dahlgren, turning toward Dr.

Williams, under guard, said; "Who have

you there?" Dr. Williams answered: "I

am Dr. Williams, of Second North Caro-

lina Regiment, in charge of the Federal

soldiers wounded in the battle near Atlee."

Col. Dahlgren courteously conversed

for several minutes with Dr. Williams,

ERECTING SHOP-BALDWIN'S.

fool!" "What do you mean?" asked Dr.

Williams. "Why, the idea of any sur-

geon dressing the wounds of a prisoner

who had on a belt with $2,000 in green-

backs, and not first relieve him of his

belt!" Only the fact that the genial doc-

tor expected to be married in a month
prevented him from committing suicide.

The doctor, to this day, grieves over the

wrong treatment of that serious case.

But I must go back to the night of the

battle. Confederate States Surgeon Thos.

E.Williams, of the Second North Carolina

Cavalry, to whom I am indebted for the

prisoners out of the ambulances and into

the house. Whilst listening down the

Atlee road for his ambulances, he heard

cavalry coming up the Richmond road,

and were very soon upon the ground.

"Who are you?" demanded a cavalry-

man in front of the squadron.

"I am Dr. Thos. Williams, Confederate

States Surgeon, in charge of the Federal

wounded prisoners, captured, by Gen.

Hampton's command, near Atlee a few

hours ago."

The cavalryman dismoimted, and tak-

ing Dr. Williams by the arm. escorted

getting all the information he could about

the battle and situation of things pertain-

ing to the movements of Gen. Kilpatrick

and Gen. Hampton. "Well," said Col.

Dahlgren to the guard, "we'd best leave

Dr. Williams here to take care of those

wounded men. What do you think of it,

sir?" said he to Dr. Williams.

Dr. Williams, in the happiest manner,

answered: "That would surely be the very

best thing you could possibly do, and I

assure you," continued Dr. Williams,

"that I shall do my best to care for your

people and have them very soon placed
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properly in Richmond hospitals." Dr.

Williams begged of Col. Dahlgren the

favor of retaining his horse, which re-

quest Col. Dahlgren granted. "One more
favor," said Dr. Williams; "will you
please not allow this house [which was
by this time surrounded by Col. Dahl-

gren's men] to be pillaged, as it will re-

quire all the stimulants here for your

wounded men?"
Col. Dahlgren not only granted his re-

quest, but sat there on his horse until

nearly every one of his men had moved
on ahead on the road leading to Peake
station, on the Virginia Central Railroad.

Dr. Williams wishes it put on record

that Col. Dahlgren treated Kim most
courteously.

Asking Dr. Williams, just before he

bade him "Good morning," what he

thought of his (Col. Dahlgren's) pros-

pects of making his way. Dr. Williams
told him that "it seems to be very un-

favorable." so far as he was able to judge,

and bade him good-bye.

Again referring to how richly furnished

were the soldiers of Gen. Kilpatrick's

command, and how completely they were
surprised and demoralized by the unan-

nounced night attack of Gen. Hampton,
whilst they, tired and worn out. layaround
their campfires asleep, that cold, rainy,

sleety night, in the woods near Atlee. The
next morning after the battle, the whole
neighborhood was assembled on the battle-

field, picking up such valuables as they

could find which the fleeing cavalry

had lost, and which our men had
not time to find nor cared to lug.

One poor but highly respected lady

found a purse full of greenbacks. She was
so delighted that she told everybody. One
of her neighbors kindly (for he had no
idea of defrauding her) told her that he

would exchange Confederate money with

her for the greenbacks. She, still more
delighted, gladly accepted his offer, thank-

ing him for his kindness. Another neigh-

bor, better posted on the currencies of

the two contending governments, told her

that she had made a great mistake. "You
go right over," said he to her, "and ask
him to let you have the greenbacks, and
you give him back the Confederate money
and bring the greenbacks to me." She
took his advice. She soon returned with

the greenbacks. "And now," said she to

her friend, "I want you to buy that piece

of land," telling him all about which land

it was, to whom it belonged, and how
badly she wanted to have it. So he took
the money and went at once to see the

owner of the piece of land, and asked him
what he would take in greenbacks for it.

"I don't care to sell it." said the owner,

"for greenbacks; but I'll take $1,000 in

Confederate money, cash, for the place."

"All right," answered the lady's friend,

"I'll take the place, and will be here with

the money day after to-morrow." He
took the greenbacks to Richmond, and
got in exchange for the greenbacks $1,050

in Confederate money, which he took to

the owner of the land, and paid for, got

deed for, and gave it to the lady. When
her husband, who was a Confederate

soldier, returned from the war, she had

a home for him, upon which they have

ever since lived, and have raised a large

family of worthy sons and daughters.

"It's an ill wind that blows no good."

But I must close. "Here's to your
health and your families'—may you all

live long and prosper!" as I heard from
the lips of Joseph Jefferson, in Richmond
Theater, thirty-seven years ago. By the

way, allow me space to tell an anecdote

of Mr. Jefferson, which happened in old

Richmond Theater during the theatrical

season of 1860-1861. Sectional feeling was
at its hight. Mr. Jefferson, it seems, had,

whilst on the Baltimore stage, let fall

some remark which the Southern press

considered as reflecting on the South. So
when it was announced in the papers that

Mr. Jefferson was to appear on the Rich-

mond stage, it was the talk of the town
that the boys would egg him. I remember
I fixed my mind to see what I had never

seen, and, by the way, never yet saw—an

egging. The theater was crowded. The
orchestra had pLij'ed "Reveille." The cur-

tain rose. It was as still as death. Quietly

and firmly stepped Mr. Jefferson on the

stage from the right side. So perfect an

actor was he that, as he stood with his

face partially turned toward the audience

and raised his eyes, one could almost hear

him say: "Boys, I am waiting for the

eggs." But instead of egging, he re-

ceived the most vociferous applause and

flattering reception. He filled his engage-

ment for the season, and is to this late day

the most popular actor that ever played

before a Richmond audience.

Merry Christmas, and happy and pros-

perous New Year to you all!

i g i
"Freak" Locomotives—No. i.

The name "freak" seems to fit any me-
chanical absurdity better than a longer

and more dignified word would, and, as

used, is not intended to intimate that the

inventors were in all cases fit subjects for

a lunatic asylum. This is particularly

true of the earlier monstrosities, such as

is shown in the first engraving of the

series, which appears in this issue.

The early builders had little to pattern

after, and might possibly be excused for

adopting some of the peculiar designs,

although there is little excuse for anyone's

"pushing around a corner." when it can

just as well be done in a straight line.

The "Earl of Airlie" was not the first,

and possibly not the worst, example of

this type; but as an example of how not

to do it, the engine was a success. It was
built by Carmichael, of Dundee. Scot-

land, in 1833. and ran on the Dundee &
Newtyle Railroad. It had the distinction

of being the first British-made locomo-

tive with the "bogie" truck principle.

Its single drivers were 4 feet 6 inches

in diameter, and were forward of the truck

wheels. The vertical cylinders were II

inches in diameter by 18 inches stroke.

It must not be understood that these

charts are for the purpose of ridiculing

any engines or inventor, or solely for the

amusement of our readers, for such is not

the case. The object in presenting them
is, to illustrate the immense amount of

time and money that have been sacrificed

in building engines which are unmechani-

cal in design and principle, and which
can serve no other useful purpose than as

an object-lesson or warning.

As we learn (in too small a measure) by
the mistakes of others, it is hoped these

may be the means of turning ingenuity

into useful channels, rather than allowing

it to be wasted in trying to devise "some-

thing different," whether it presents merit

or not.

Ladles In Sleeping Cars.

Sleeping cars were for several years

held for the exclusive use of men, women
not being admitted to their sacred pre-

cincts. The first break in this rule was
made in favor of Mrs. Lincoln, wife of

President Lincoln. When she was on

her way from the West to Washington,

in 1861. the Wagner Car Company put a

sleeping car at her disposal, and it was

used in the journey from Buffalo to Wash-
ington.

With some people ladies are not yet

welcome inmates of a sleeping car. "What
kind of a crowd have you to-night?" asked

a brakeman of a sleeping-car porter. "A
poah lot," answers the porter, resentfully;

"only a lot of women. The whole crowd

am not wuth a dollah." Ladies do not

fall into the tipping habit readily.

The Pennsylvania Railroad Company
has not built many new cars this year,

except to keep its numbers filled up and

to replace those that are worn out. It

is said, however, that orders will soon be

issued for the construction of 500 gondola

coal cars. This work is to be done by the

railroad company, and it is said it will be

given to the shop at Altoona.

i i i
A local paper says that pneumatic power

is superseding steam in the machine shops

of the Grand Rapids & Indiana, at Grand

Rapids, Mich. From what we know, this

superseding of steam by pneumatic power

is very much the same as superseding it

by electricity. Pneumatic appliances are

used for doing the details of the work,

and the old steam engine which is re-

ported so rapidly falling into disrepute,

hammers away in an obscure corner,

compressing the air that the pneumatic

appliances use up. The same process

goes on when an electric dynamo is the

distributor of the power.
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Car Department.

A Pioneer Sleeping Car.

Through the kindness of the Baldwin

Locomotive Works, we are enabled to

illustrate a very important and interesting

thing in connection with the development

of the American car.

There is in the museum of the Baldwin

Locomotive Works a model of the car

from which the photograph and drawings

were taken. The car was built in 1840

by Richard Imbray and Jacob Dash, car

builders. Bush Hill, Philadelphia. It will

be seen by an examination of the cross

section that the car had three sleeping

berths, one above the other on one side

and seats on the other. It also had a

CONDUCTED BY O. H. REYNOLDS.

mity that bespeaks a near approach to

standard lines.

E.xperiments so far made with steel cars,

to determine, approximately, their cost of

maintenance and general fitness, were

made, undoubtedly, like all other attempts

of the kind, not without certain misgiv-

ings as to results; but the experimental

stage is passed, as is shown by the increas-

ing number now in use, and by the orders

about to be filled. The question now is

not whether we shall have steel cars, but

what shall be the preferable form for

the members of the car—a very vital ques-

tion when viewed from the standpoint

of strength, weight and interchangeability

and so on through all the members of the

body.

As to the use of rolled commercial

shapes, much can be said for and against

their adoption in car construction. There

are, no doubt, situations where they would

fill all requirements as well as specially

designed sections; but for all sills the

channel section pressed to shape is, with-

out doubt, the best solution of the sill

problem, for the reason that a theoreti-

cally correct shape can be given to those

parts, to carry the load with the least

weight of material, by making the depth

at the center and ends correspond to the

ideal shape for a loaded beam. This can-

not be done with standard rolled shapes

without resorting to an expensive build-

ing-up process. Sills thus pressed to a

form found by calculation to be correct

for the rated capacity of the car—that is,

deep at the center and shallow at the ends

—have the additional recommendation

that they make truss rods unnecessary,

except in case of extremely long cars of

heavy capacity.

The steel car is destined to be perma-

nently identified with our carrying trade,

because it is a business proposition. Time
will be used, lots of it, before it will ar-
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monitor roof, which was invented re-

peatedly afterwards, until it became a

recognized feature of American car con-

struction.

Tlie Steel Car.

The time has arrived when the steel car

has reached that period in its evolution,

when opposition to the inevitable has

practically ceased, or is, in any event, too

weak to stay its further progress, and
since it has proved itself superior to the

wiles of the obstructionists, its friends are

casting about for means to put its con-

struction on a correct mechanical foot-

ing; for it is well known to those who
have kept pace with its growth, that there

are as many different ideas in framing as

there are builders of this type of car; few,

to be sure, but still lacking that unifor-

SLEEPING CAR BUILT IN 1840.

of parts, all of which will exercise a great

influence on the first, as well as subse-

quent expense.

This matter of forms and dimensions is

in hand by a committee of the Master Car

Builders' Association at the present time,

with a good prospect of their formulating

a report that will be based on the practical

opinion of the members of the above

body, and will therefore comprise the in-

formation sought for, in part at least; their

circular inviting an expression of opinion

being framed for that purpose. The real

difficulties attending a report of this kind

are always aggravated by the wide differ-

ence of views held in matters involving

design; on this account much calculation

will be necessary to reach an actual knowl-

edge of comparative value of the numer-

ous sections that will be proposed for con-

sideration tor use as sills, posts, braces.

rive at that satisfactory status that it will

be a finished creation; but it will not be

as long as was the wooden car in work-

ing up to its present standard.

illinols Central Parlor-Cafe Car.

The Illinois Central have put on their

Chicago & St. Louis division a new com-
posite parlor-cafe car which is exciting

much admiring comment. The car is fin-

ished in mahogany, with darker panels of

the same, the latter being richly inlaid

with marquetry, composed of various

shaded woods. Its furnishing includes

easy, luxurious, revolving arm chairs, up-

holstered with green frieze plush. The
ceilings, in which are fixed brilliant

Pintsch gas chandeliers of the latest pat-

tern, are decorated in gold, and in color

and design are in harmony, as also is the
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rich Wilton carpet on the floor, with the

plush and mahogany finish of the rest of

the room. The cafe is in general design

and color scheme in harmony with the

parlor, and has tables at which parties of

four can be seated, and tables at which

couples can dine tete-a-tete. A complete

kitchen adjoins the cafe, and meals will

be served en route from a varied menu at

reasonable prices. The cafe feature is to

be conducted in the same general way

—

for patrons of the entire train—as are the

cafe cars on the same line running west

out of Chicago and which have proved so

popular. The car also contains a gentle-

men's smoking-room, in connection with

which is a buffet, from which cigars and

liquid refreshments can be obtained.

of all passenger trucks up to the present

time. The frame has jaws forged on, with

extensions to receive the tie member at

the ends, which makes the frame con-

tinuous around the wheels. The equalizers

are secured to, and are a part of the spring

plank, taking the load on the body bol-

sters at the center of their length. The
load is transmitted from the equalizers to

the journals by means of swinging links

at the ends of the equalizers, which are

pivoted to the frame at their upper ends

in jaws forged on the frame. Fig. 2

shows these points plainly.

The number and arrangement of the

springs are the factors on which reliance

is placed for smooth action. There are

helical springs between the frame and the

truck may be gained by an inspection of

Fig. 3, which shows the M. C. B. standard

spread of hangers on the right side of the

engraving, while the new truck is shown
on the left. The circular arcs struck

from the center plate in the case of the

latter, and from the center of the old-

style hanger, shows the relative length of

radii through which lateral action occurs

in either case. In the matter of brake

thrust, while an outside-hung brake on

the ordinary truck exercises a tilting effect

to the annoyance and discomfort of pas-

sengers, the same hung brake on the new
truck has no appreciable tilting movement.

The truck and method of equalizing,

taken as a whole, mark a distinct advance

in truck design. It has proven its worth

Fig. 1. IJKILL TRUCK.

BRILL TRUCK.

The Brill No. 27 Truck.

The passenger car truck shown in Fig. I

is the result of much research and thought

in the determination to have a truck per-

fect for several trying conditions, among
which are absolute immunity from derail-

ment, ease of running in traversing curves,

and an entire absence of shock in the car

body under all circumstances. What had

been done in this direction was only an

incentive to renewed effort in devising a

truck that should embody all of the above

desirable points.

In order to meet the requirements

which experience had shown must be pro-

vided for, a rigid wrought-iron frame to

hold the wheels square is made as a foun-

dation on which to build: wood has no

place in the construction of the frame.

and this is a radical leave-taking of one

of the old and solidly intrenched features

top of journal box, and also between the

equalizer and frame, besides the elliptic

springs under the bolster. By this means
all side shocks are absorbed in the springs

before the bolster can reach the frame,

and this is accomplished without inter-

fering in the least with vertical equaliza-

tion. This feature of the truck is unique,

and to it must be ascribed its remarkable

success in curving and remaining on the

rails on the roughest track, because of tlie

fact that the load on the springs over the

bo.xes is distributed to them by the swing-

ing equalizer springs, and this gives tile

longitudinal stability so necessary to easy

and safe action imder shocks, and to a

degree far greater than with old equaliz-

ing arrangements, all due to the great

distance apart of the swinging equalizing

springs.

An idea of the lateral stabilitv of the

Fig. 3. BRILL TRUCK.

in suburban, interurban and elevated ser-

vice—built on lighter lines, of course

—

and there is no good reason why their

use will not become general on steam

roads. Their record, thus far, in heav>

electric traction and on steam roads, has

been of the most satisfactory character.

As an earnest that the Brill Company
mean to have their truck in service under

heavy passenger equipment, they have de-



16 LOCOMOTIVE ENGINEERING. January, 1898.

signed the truck described, and there is

no doubt tliat it will continue to win its

way to the front, for it is put up on me-
chanical lines, and embodies features of

merit possessed by no other truck now
in use under passenger cars.

Vestibule Cars in Australia.

The people of Australia have com-

menced to treat themselves to the luxury

of first-class sleeping cars, similar to

those run on our first-class roads. The

Sydney Herald has the following notes

about a train recently put in service on

one of their lines:

"The Pullman vestibule sleeping cars

are now a familiar and valued feature of

the intercolonial express trains. For those

who can afford the luxury of a sleeping

berth these cars leave ndthing to be de-

sired, but there are many travelers who
obtain as much rest by wrapping them-

selves in a railway rug and reposing in the

corner seat of an ordinary railway car-

riage. In order to cater for the comfort

and convenience of this large section of

the traveling public, the Railway Com-
missioners have just completed the con-

struction of four new corridor cars fitted

with the Pullman vestibule attachments.

They have been built at the Eveleigh

Government Workshops, and are very

handsome vehicles. Externally the de-

sign of the Pullman sleepers has been

closely adhered to, and the interiors are

fitted in the same lu-xurious way as the

American cars. The figured white horse-

hair cushions of the Pullmans are re-

peated in the new cars; the large plate-

glass windows are on the American pat-

tern, and the lavatory and smoking-room
arrangements are of similar design.

"The seating accommodation, how-
ever, is differently arranged. A long and

narrow corridor extends down one side

of the car, communicating with seven

passenger compartments. The vehicles

are 61 feet long over the bodies, 67 feet

over the end platforms, and 9 feet 4J4

inches wide over the panels. The hight

from floor to ceiling in the center of the

lantern roof is 9 feet 54 inch. They arc

carried on two six-wheeled bogies, which

have each a wheel base of 10 feet. The
bogie centers are 46 feet apart, and the

total wheel base is 56 feet.

"Each car is fitted with vestibule ends

and side passage, giving continuous com-
munication throughout the train, and

divided into seven passenger compart-

ments, viz., five compartments, centrally

situated with seats divided by arm rests

for six persons; a ladies' boudoir, with

seats for nine persons arranged at one

end, and at the other end a smoking
saloon with seats for six persons. The
total seating room in each car accommo-
dates forty-five passengers, viz.. twelve

smokers and thirty-three non-smokers.

The requisite lavatory accommodation is

provided at each end. The passenger

compartments are entered by doors open-
ing info the corridors. They are well

lighted by compressed gas carried in

reservoirs beneath the floors of the

vehicles, and fitted with the Westinghouse
continuous automatic brake. These cars

will start running next week in conjunc-

tion with the Pullman sleepers on the

Melbourne express."

The Erie Steam Motor Car.

From information jus .; hand, we are

led to believe that the Erie Railroad was
one of the first roads, if not the first, to

put in service the steam motor car for

passenger traffic. In 1858 such a car was
built to run between Paterson, N. J., and
Jersey City, in the suburban trade, by Mr.
C. A. Smith, then master car builder of

the Erie.

The car was built with wooden sills

and iron posts, in general appearance like

the standard coaches of the road, but

sheathed on the outside with sheet iron.

The body was divided into two compart-
ments, one of which was fitted up for the

comfort and convenience of sixty people,

and the other containing the engines and
boiler.

This car gave excellent service, and was
popular with the suburbanites when in

use; but the company, while satisfied with

its performance, could not spare the

wherewithal at that time to make the ser-

vice complete with motor cars exclusive-

ly, and the sample car was taken off the

New York end, and run between Bing-

hamton and Hornellsville.

After a term of service between those

two points, the engines were taken out,

and the car was transferred into a smoker
and run in the through trains; it finally

reached its finish as a passenger car by
being set out at Attica, N. Y., as a shelter

and headquarters for a section gang,

where it remains to this day. Reminis-

cences of this kind tend to strengthen the

belief that there is "nothing new under

the sun."

A Handsome Private Car.

The car built for the exclusive use of

Sir Charles Rivers Wilson, president of

the Grand Trunk Railway, is in many
respects one of the finest cars of the kind,

in the way of conveniences for those mak-
ing it a home, and also in the quiet taste

displayed in interior ornamentation. The
selection of wood shows the discrimina-

tion of a connoisseur in producing pleas-

ing effects, and what is lacking in grains

is more than offset by carvings of the

most exquisite design.

The observation room is little different

from other rooms used for the purpose,

except that the usual maps on rolls are

not visible, they rolling up and disappear-

ing between the head lining and roof. Two
state rooms are next, one of which is fin-

ished in white mahogany, and the other

in dark mahogany; these two rooms are

en suite; both have elegant metallic-frame

single beds, and the first is fitted with a

bath, let into the floor in the center of the

room. Lifting a panel or section of the

floor discloses the tub and all accessories

for the enjoyment of a bath unrestricted

for room—a much better arrangement
than can be obtained with the usual

pinched quarters allotted to the purpose
in ofiicial cars.

Next to these rooms, and in the center

of the car, is the dining room, which is

finished in quarter-sawed oak. The side-

board is unique, in that the central part

is built so as to fall and form a desk, hav-

ing the usual little kinks to make the

stenographer feel at home. Two other

state rooms, one for guests and one for

the butler's pantry, comprise the remain-

ing rooms, after which conies the kitchen,

one of the best designed places for get-

ting up a meal of the rectangular order we
have ever inspected. The car was built

at the Grand Trunk shops, which accounts

for the fact that it could not be any better

or finer for the purpose of an official car.

How Coal Was Probably Formed.
M. Fayol, an eminent French engineer,

having in charge the coal mines at Cora-

mentry, advances the following theory of

the formation of coal, claimed to be based

on such facts and experiments as receive

the support of scientific men; the mines in

question, being partly worked in the open
air, have rendered it easy to observe the

relations of the different strata making
up that region. It appearing at first that

the pebbles constituting the pudding
stones were formed of rocks whose place

of origin was sometimes quite distant,

and the coal being the result of vegetable

debris laid down in horizontal layers, one

above the other, the conclusion arrived

at from these data assumed that a liquid

must have been necessary to transport and
arrange in this way such different ele-

ments—coal, therefore, not having been

formed in the place where now found, but

is a product of transportation. It is urged

that the climate of the coal epoch being

very moist, abundant floods carried away
trees and whole forests and swept them
into lake basins, the trees thus forming

great rafts of logs; the heaviest materials

—

gravel, sand, clays—were deposited in the

order of their density, the lighter vegetable

matter floating longer and being deposited

last. This, it is thought, explains why
the layers of earth and coal are not paral-

lel, and why all those layers, as has been

observed in deltas, are inclined in the

same direction and at different angles.

i i S
Freight train No. gi. West bound, and

92, East bound, over the Wabash, cover

342 miles in sixteen hours, and the trans-

portation department claims this is the

fastest freight schedule in the country.
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Headlights.

Rditors:

The locomotive headlight is a great

help to an engineer, if it is in perfect

order; when it is not in order, it is a great

annoyance. Now a headlight is con-

structed on scientific principles, both as

to the means for making the proper light

and for directing the light where it will

be of the most use. The curve of the re-

flector, from the back part or center to-

wards the edge, should be such that all the

rays of light from the flame will be reflected

straight ahead where they are needed.

All rays of light follow a natural law,

traveling in a straight line till they strike

some surface that reflects them, then they

take a new course and follow a new
straight line. This is called the law of

"incidence and reflection," and to throw
the rays of light straight ahead, the re-

flector should be a perfect "parabola

curve" from the bottom to the edge. Re-

flectors are generally of this curve, and

the light or flame should be at a certain

point near the bottom of the reflector,

called the "focus" or focal point, in order

to get the best results from the light. If

the flame comes exactly in the focus of

the reflector, the rays of light will all go
straight ahead; but if the burner is even

a little to one side, the light will, most of

it, go to the sides of the track. As the

flame is an inch or two in diameter, some
of it will go to one side, anyhow. When a

headlight burns brightly, but gives a very

poor light ahead, very likely the burner

and oil tube have been soldered to the oil

tank wrong, and they should be changed

to the right place. As fixing the burner at

the right point is quite an expert job, even

for the headlight makers, directions can-

not be given here; but a headlight that

gives a satisfactory light can be measured
up and the proper distance from the back

of the reflector arrived at. The middle

of the button is about in the middle of the

flame, so the middle of the button should

be about in the focus. Some makers place

them a little ahead of and level with this

point. (See Fig. i. which shows burner

wrong, and Fig. 2, which shows it in the

right place.)

A white surface reflects light best;

therefore we use silver, which is the pur-

est white to be obtained in a metallic sur-

face, for the coating of the reflector. For
the same reason, the inside of the case and

the back of the reflector are painted white,

if we wish to have the light show through

the engine numbers in the case. Paint-

ing the case and back of the reflector white

does just as well to show the numbers as

cutting holes in the reflector, and does

not take away any of the surface of the

reflector.

Try the paint first before you cut the

holes. The ring that the glass sets in

should be painted white. When any of

the white paint gets smoked up or dirty,

have it made white again. White reflects

light; black absorbs it.

Where the headlight sets very high up
from the rail, it is a good plan to tip the

Fig. \
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Fig. 2

CONDITION OF BURNEHS.

top of the case forward a little and wedge
up under the back edge; this will tend to

throw the light down on the track more,
where it is needed. It does not do so well

to tip the reflector in the case for this

purpose, as the glass and ring should be

square with the reflector if you wish the

light to go straight ahead.

There are so many troubles incident to

poor headlights, and the causes are so

obscure, that no one who has ever had

the care of headlights will attempt to doc-

tor them for smoking or burning poorly.

till he has examined the one in question

when it is in actual service.

A headlight flame is something like a

bright fire in the firebox—if you want a

white fire, you must obtain perfect com-
bustion. This takes good fuel, a proper
supply of air both below and above the

blaze; the draft must be just right, or too

much of the blaze will want to go towards
the top of the chimney. There is a current

of air coming up inside of the wick tube

which feeds the flame from the inside, and
the button is used to throw this air against

the flame of the burning oil, so the com-
bustion will be perfect. Another current

goes up outside the flame inside the chim-

ney. Unless these air passages are "kepf

clean and free from oil in the gauze, do
not expect a perfect light. If the draft up
through the wick tube is choked too

much, the flame will close in around the

button and smoke out of the top of the

chimney; if it does not get enough air be-

tween the burner and outside of the flame,

the chimney will melt out in short order.

If the draft into the case at the bottom
is choked up, when standing still it may
not let in air enough to keep the wick
tube cool and supply fresh air to the flame

for perfect combustion. With the engine

in motion, it may have a forced draft

which is just right to make it burn good;
or it may be the other way—the forced

draft may put the light out altogether. If

your light bothers you while running, see

if the opening under the case is stopped

up, cither front or back. If open in front

and stopped up back, when running ahead,

it will force the air up into the case, and
in going out of the case at the top, it must
affect the draft.

A stoppage in the ventilator at the top

of the case will cause the light to smoke.
This may be caused by soot, or by the top

being smashed in so the openings are re-

stricted. If stopped with soot, a hose

connection to the air pipe at the pilot, or

a steam hose, comes handy.

If the chimneys break off at the top

end, see if the springs that hold them from
striking the edge of the hole in the re-

flector are not weak.

It is nothing unusual to have a head-

light wick work down when running. To
remedy this, pack the gland a little tighter

around the shaft of the wheel that turns

up the wick, so that it can't turn so easy.

Sometimes a wick that is too thin and

loose will make a light smoke; the flame

will flare and jump when running; be-

sides, the oil will work out and run down
the wick tube. A wick should be just

loose enough, so it can be turned up and

down easily. Very often there is so much
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thread around the wick to fasten it to the

holder, or the knots are too large, so that

it moves hard when it is too thin for good
service.

Some of the knit wicks made the exact

size to go over the wick holder, are good:

others are not—they are not always made
of good material.

Felt wicks are joined on one side by
sewing the edges of a Rit piece together.

Unless this is very neatly done, it leaves

an opening at one side in the flame. The
old-fashioned cotton-flannel wick, when
properly put in, is about as good as any,

as the material is the same all around the

wick—a matter of considerable import-

ance, if you wish to have the flame burn

an even light all around.

When you put in a new wick, empty
all the oil out of the oil tank through the

wick tube; this will clean out any sedi-

ment there may be in the oil passage. If

any water gets in the oil, it settles to the

bottom and fills up the passage, as it Is

heavier than the oil, and keeps the oil

away from the wick. A couple of tea-

spoonfuls of water will hold the oil back

so the light will not burn. Look out for

this matter.

A headlight wick gives better service

if it is not turned up and down when the

light is put out. If turned down, instead

of blown out, the next time it is lit you

have to set it by guess, and after it gets

warm, turn it up or down to suit. If it is

blown out, the wick is left just the right

hight to burn good the next time it is lit.

Therefore it pays to have a piece of small

pipe in the case, bent the right shape, to

blow into the chimney to put it out.

The film of silver on a reflector is very

thin, so a few scourings with coarse ma-

terial will expose the copper. Lamp-
black and a little oil is sharp enough to

scour it with; then polish it with dry

lampblack. Look out for foreign sub-

stances in the waste that will scratch the

silver, and never use tripoli or whiting

on it.

Pay no attention to the man who wants

to sell some patent polish that will scour

off or dissolve all the silver on a reflector

in a few applications. A headlight must

be handled almost as gently as a little

child.

Remember, when you see someone else

spoiling a good reflector, that headlights

arc changed around from one engine to

another a good deal, and you may have

that light yourself some time soon.

Clinton B. Conger.

i i g
Smith's Roller Balanced Valve.

Editors:

I would like to be accorded space in

your journal for an airing of a new form

of balance valves, known as the Smith
roller balance valve. The invention con-

sists principally of a rocking valve pro-

vided with a cavity adapted to connect

the interior of the steam chest with the

cylinder port, and the latter with an ex-

haust chamber.

Fig. I of the accompanying drawing

is a sectional side elevation of the im-

provement.

Fig. 2 represents the valve as incased

in the steam chest.

Fig. 3 is a sectional plan view of the

same, with the valve stem and link re-

moved, also the exhaust chamber bridge.

Fig. 4 is a sectional view of stem and

connection link.

The cylinder is provided with the usual

inlet ports and the exhaust port; the

valve seats being segmental, adapted to

receive the cylindrical valves D and £>',

cesses arranged in the head of the valve

stem.

By reference to Figs, i and 2, it will be

seen that the major portion of the periph-

eral surface of the valves D and D' is at

all times e-xposed to live steam in the

steam chest, so that the valves are com-

pletely counterbalanced.

I would like to bring this matter before

the readers of your paper, and ask for

criticisms. There is an engine now being

fitted up for trial at Mt. Vernon, C.
owned by the C. A. & C. R. R., with this

valve, using a 5-inch roll.

C. F. Hammond.
Ffankjort, litd.

Fig. I
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Fig. 2

SMITH'S ROLLER BALANCED VALVE.

respectively, as shown in Fig. i, having

their ends journaled in the sides of the

valve body and in the cap. The exhaust

port opens into a chamber formed within

the valve body and between the two valves

D and £>'; the top of the chamber being

closed by a transversely extending bridge

forming part of the cap, and having its

side edges bearing on the peripheral sur-

faces of the cylindrical valves D and V-.

The valves D and D^ are formed in

their peripheries, with cavities or recesses

D~ and D^, respectively, arranged in such

a manner that when the valves are rocked

in their bearings, then the cavities alter-

nately connect the interior of the steam

chest with the corresponding cylinder

port, and the ports with the exhaust

chamber. In order to impart a rocking

motion to the cylinder valves D and D',

the following device is provided: On top

of the valves are secured upwardly ex-

tending lugs which carry a transversely

extending pin on which is pivoted a link

engaging at its forward end the rounded
portion of a pin carried in the lugs. The
pin at valve D^ is formed with the squared
portions fitting in vertically extending re-

Progress in the Blacksmith Shop.

Editors

:

When we look upon forgings we should

look upon proper material, for it is not al-

ways the methods of manipulation that we
need to take into account. How the form

of the forging may be brought about

under the various materials, such as iron

and steel, matters little in so far as the

usefulness and the endurance of the article

is concerned. But what we do need to

take into account is the uses and abuses

to which all forgings are subjected in a

more or less degree. And, in point of

fact, we know that the blacksmith is not

authorized at all times to make use of this

principle. Furthermore, the blacksmith

is not always a good judge of this prin-

ciple; he oftentimes is a victim of the

dogmas of the past. If he is a good me-
chanic, he will know how to handle ma-
terial; and I cannot see but he would ad<l

to his dignity and prestige if he increased

his resources as to the principle of the

material he comes in contact with—in this

way he will obtain different values.

It is important for the blacksmith to

know when steel will have additional ad-
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vantages over iron, and vice versa. Of

course, in these academic days, some will

say that is not the province of the black-

smith: but I hold that a blacksmith with

observations extending over many years

concerning his art, has peculiar facilitie-i

for studying the natural dispositions of

iron and steel. He has opportunities for

knowing the different qualities of iron and

steel best suitable for certain purposes. If

he has a mill cutter to forge, he should

know the proper grade of steel that will

answer best. In a forging that is subject

to great strain or shock, he should under-

stand the proper material that will best

withstand said strain or shock; and if the

shape or form of forging is left to his

judgment, he should know how to place

the material so as to give the greatest

strength, and thereby obtain the best re-

sults. By that I mean forgings should be

so designed as to overcome resistance,

and yet be in conformity with the general

law of good proportion. For example,

many smiths, in making a wrench, will

place the stock where there is no resist-

ance and leave an inefficiency where there

is the most resistance. We have striking

examples like this in many forgings. To
make a neat forging is an artistic piece

of work, and requires a natural taste. It

is utterly impossible for some smiths to

make a proportionate forging; in shop

parlance, "they have not got it in their

eye."

I have endeavored to dwell somewhat

from the standpoint of hand-made forg-

ings. From the points of industrial pro-

gression, new methods are ushering in a

change so rapidly that in a short time a

hand-made forging will be a thing of the

past. The anvil in many instances has

been replaced by the various machines

now in use, and possibly it is only a ques-

tion of time when tongs, as the only ob-

ject of the past, will deserve respect.

George F. Hinkens.
Sf. Paul, Minn.

More Information about Louisville
Shop Tools.

Eiiiors:

Just say to Mr. Reynolds that I will

break his back the first time I see him.

In illustrating the eccentric boring tool,

he says, "The roughing-out is done with

an ordinary boring.tool, but the fine work,

the operation that produces the accuracy

aimed at, is left for the boring bar shown
in detail." Allow me to say that this

roughing-out is done with this same kind

of a cat-head, we having two for each size

of axle. The one for roughing out has to

be ground occasionally, while the one for

finishing very seldom has to be reground;

but we can rough out six eccentrics with

this tool while we were roughing out one

with an ordinary boring tool. As we
have reduced the diameter of the eccentric

fits of all our large engines to two sizes,

and all eccentrics for the entire system

are bored and turned at one shop, the out-

fit is not very expensive.

He has certainly exploited the different

devices we use in our blacksmith shop

quite extensively; but if he should turn up

again, we will show him that there have

been a great many new devices added since

he was here.

Enclosed please find money order for

$2 to renew my subscription.

P. Leeds, S. M. P.

Louisville, A'v.

The U. P. Engine.

Editors:

The picture of the U. P. boiler head

and the dandy engineer on the "brother-

Western Railroad for the past two and a

half years, and given good satisfaction.

The principal claims for this arrange-

ment arc: Greater draft on sides of boiler;

produce greater amount of steam with

larger exhaust nozzles, thereby reducing

back pressure; greater speed with less

weight of motive power; 40 per cent.

larger area of smokestack openings; 20

per cent, larger area of exhaust nozzle

opening; saving in fuel; saving on wear

of boiler flues; greater steaming capaci-

ties with smaller boilers.

This is sent, thinking it might inter-

est yourself and readers.

W. B. Warren,
Gen'l Foreman, T., P. & W. R. R.

Peo7-ia, III.

WARREN'S DRAFT EQUALIZER.

hood" seat are all very fine; but before

the critter tries to do something, would it

not be a good idea to move that reverse

lever just a leetle one way or t'other?

W. DE Sanno.
Tulare, Cal.

[We are surprised at the criticism made
by Brother de Sanno. Can't he see that

the reverse lever is in the position it ought

to be in when the engineer sits with his

eagle eye embracing the space that the

engine is putting behind at the rate of

sixty miles an hour? Does our critic

want to make that speed with the lever in

the corner?—Ed.]

Draft Equalizer.

Editors:

I noticed in your October issue of

Locomotive Engineering a descrip-

tion of a double smokestack now on

trial on a locomotive in England, with

which they were experimenting. I en-

close to you a descriptive circular which

will give you all the information neces-

sary to explain the working of a double

smokestack for locomotive, patented by

me, and has been in use on a number ot

locomotives on the Toledo, Peoria &

Feeding Flake Qraphite to Cylinder

Editors:

We notice in Locomotive Engineer-
ing of November, page 51, your reply to

"J. B.," of Peoria, 111., who asks if Dixon's

Pure Flake Graphite mixed with tallov>

would feed in a Nathan lubricator, and if

the same graphite finely pulverized is as

good for the purpose as the fiake. You
have made a very satisfactory answer, and

we should like to supplement it with the

remark, that the Dixon flake graphite is

sent out in pulverized form; that is. we
use the word "pulverized"' simply to indi-

cate its fineness, but even when pulverized

it is still a flake, and shows as such under

a magnifying glass. The flake graphite is

considered preferable, no matter what its

degree of pulverization may be, because

of the fact that the minute flakes form a

veneer-like coating on the bearing sur-

faces, making an exceedingly smooth
bearing.

A very clever way of introducing graph-

ite into engine cylinders has been found

by many engineers. It is to mix the

graphite with oil, or even a little water

—

oil is preferable, we believe—and hold the

cup or vessel in which it is mixed under

the relief valve. The mixture is readily

sucked into the cylinder and lubricates
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tlie cylinder perfectly. We think that one

engineer told us that he used the top or

lid of an oil cup, but are not sure, and do

not want to say anything that would not

be "according to Hoyle."

Jos. Dixon Crucible Co.

Valves for Air Hoists.

Editors:

A cheap and efficient method of oper-

ating the admission and exhaust valves of

air hoists is shown in the accompanying

sketch. It is made of material always at

hand in any shop, consisting of a ^-inch

T and two J^-inch plug cocks, of which

A is the admission and B the exhaust.

The plugs are actuated by two links of

^-inch plate iron, which are fitted to

square shanks on the plugs. The upper

link, shown in section, is short and slot-

ted to receive a bolt, which is tapped sol-

Klnk for Rods.

Editors:

I forward you a sketch of a kink, got

up by our M. M., for holding up a rod in

line, so as to readily remove or replace a

strap after it has been removed for any

cause, on a mogul, ten-wheeler or con-

solidation engine.

To use it. the wheels should be placed

on the back center, and the upper end of

the device hooked over the front section

of the side rod, while the screw with the

Locomolhr Engineering

VALVES FOR AIR HOISTS.

idly into the lower link to which the han-

dle is attached. It is seen that any

movement of the handle will move both

valves at the same time, and by a proper

arrangement of the ports in the plugs the

admission will be closed slightly in ad-

vance of the exhaust opening.

The handle is shown as arranged for a

small hoist, which is always within con-

venient reach of the operator, and can be

handled from the floor; the links are then

in a vertical plane as in the engraving.

When it is necessary to apply the idea to

an elevated hoist, the lower link is made to

be in a horizontal plane and the cords to

operate it are attached to each end. the

other parts remaining as shown.

J. A. ElSENAKER.
Elmira, X. )'.

"^

ROD SUPPORT.

loose plate is brought to bear against the

bottom of the main rod, as shown in the

sketch.

This scheme has proved a great con-

venience, as it holds a rod in alignment

with the pin, and one man can remove

brasses and return them without assist-

ance. It is the first one I have seen, and

I send it to you. believing others would

appreciate it as we do. It is much lighter

and easier to handle than a jack.

F. A. Mitchell.
Stockton, Cat.

Strength of Check Chains and Hooks.

Editors

:

In a recent wreck that occurred in New
England, all four check-chains on one

truck came into action, and all four hooks

failed. The hooks, although of a form

commonly used for that purpose, were

very differently proportioned from large

and carefully designed ones. Acting upon

the suggestion of this accident, I meas-

ured the hooks and chains of three cars

of three different railroads, and found

that one car had hooks half as strong as

the chains, while on the other two the

hooks were but about one-sixth as strong

as the chains.

Of course, it is difficult to design truck

check-chains that will do all that is de-

sired of them in a wreck; but that does not

explain why the connection should not

be of nearly uniform strength from the

truck to the car body. It is conceivable

that the failure of one hook might result

in serious loss, where the hook would not

have failed if it was as strong as the chain.

Is there any reason for this apparent in-

consistency in car-building practice?

G. Franklin Starbuck.

U'althaiii, Mass.

['A chain is as strong as its weakest

link," but there is no good reason why
such weakness should always appear at

the hook. Too little care is given to the

proper section, and also the weld at the

eye of the hook. Check-chains should be

subject to test before going into service,

but it is open to question whether that

would help the situation, as chains have

been known to tear away from a car sill

when strong enough in themselves to re-

sist the stresses due to derailment. This

trouble assumed such proportions a few

years ago that some railroads seriously

considered the abandonment of check-

chains, and we believe such action was

taken in a few instances.—Ed.]

Packing Injectors wlth_ Graphite or

Plumbago.

Editors:

The most common material used in the

packing of locomotive injector throttles is

asbestos wicking. Sometimes rubber

packing of various kinds is substituted;

but the asbestos can probably be found in

three-fourths of the injector stuffing

boxes.

This material is far ahead of the candle

wicking used some lew years ago, mak-

ing more lasting joints; but it invariably

becomes hardened, cutting the stem, and

that leads to leaks, profanity and more

labor. It you wish to secure absolute

comfort with your injector joints pack

them with graphite or plumbago. Un-

screw the stuffing box from the body of

the injector, secure it in a vertical posi-

tion, take it all apart, and clean stem,

gland, etc., thoroughly; put stem in place,

and put a light strand of asbestos in bot-

tom of stuffing box; then put in your

graphite, ramming down with the gland,

and adding more graphite until you have

the space nearly full and pressed hard;

then put another light strand of asbestos

on top and screw nut down on gland.

When it becomes necessary to use in-

jector, slack off gland nut until the valve

works just right; then you need not give
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it either oil or attention, until tlie valve

begins to worl< so free as to open itself,

when the twelfth part of a turn of the

gland nut will secure the proper tension

for another sixty days. When the injector

is taken apart, the stem will have a black

polish that speaks for itself. This kind

of packing can be used anywhere in the

cab where the box to be packed can be

placed in a vertical position while being

worked on. It is clean and tight, work-
ing freely, and no engineer need fear that

it will give out on the road.

Eugene McAulipfe.
K. C, Ft. S. & M. Ry.

Springfield, Mo.

new class "L" engines—how well they

run, how many cars they hauled and all

that, when Billy Walters, who has studied

engines pretty carefully, both here and

abroad, pipes in with: "Well, they ought

to; they have a monstrous boiler, as com-
pared with English engines of the same

cylinders and wheels. Of course, when it

comes to boilers, too much is about right.

I was looking over a new engine they've

got out on the Manchester, Sheffield &
Lincolnshire Railway, in England. There's

lots of diiiference, as you can see by the

figures. For the sake of easy comparison,

I copied them down in the 'deadly paral-

lel' form, like this:

Gallons Water.
Tenders carry. .. .3,600

Gallons Water.
4,000

This sort of staggered the boys a little;

but the facts were there. Bill wouldn't lie

about them, even for the sake of argu-

ment.

Here was a difference of nearly 700

square feet of heating surface and 15 feet

of grate surface, while the diameter of the

boilers was very different, as the wagon
top on the class "L" extends pretty well

forward, beginning at the first sheet. Yet
the cylinders are the same, and the Eng-
lish engine has a wheel 4 inches larger.

First everybody knew they didn't han-

dle heavy trains; but Bill said they did^

R.\ILWAY STATION AT PERTH, AUSTRALIA.

Roundhouse Chat.

S.MAI,I, BOItERS AND .SHORT VAtVB
TRAVEL.

Editors:

When the boys stay around the round-

house long enough to talk sense—get over

their "jollying" each other about some
mishap or other—we roundhouse men
often hear some pretty good talk, argu-

ments and discussions, which show that

some of the boys are thinking about

something besides the end of the run and

pay-day.

The other day tliey were discussing the

AMERICAN. ENGLISH.
Inches. Inches.

Cylinders l8>^ x 26 l8}4 x 26

Wheels 80 84

Boiler, front 62 51

Boiler, back 68 51

Flues \% i}i

Number 320 233

Square Feet. Square Feet.

Grate 35 20

Heating surface. .1,900 (nearly) i.20g

Surface in Belpaire

firebox 180 log

Tons Coal. Tons Cotil.

Tenders carry. ... 5 5

nearly as heavy as ours, and explained

things something like this:

"All English engines have smaller boil-

ers than American engines for the same
work. But they have better coal, burn it

to better advantage, having paid more at-

tention to fuel economy than we have.

Here it's a case of 'get there.' coal or no

coal, except in some few c^ses. Then the

English engines have copper fireboxes,

which give a little better results than steel,

though they probably cost more to begin

with and to keep up.

"Then the English designers have
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learned that a short valve travel and small-

er ports give better results in locomotive

practice, and have given stationary prac-

tice the 'go-by' for this work. You'll find

lots of English engines with only a 4^-

inch travel, and not many of them go over

5'/4 inches. This means less work to be

done by the engine itself, and seems to

handle the steam to good advantage. At

any rate, they get there in good shape."

Billy may be wrong in his conclusions,

but they give something to think about,

at any rate.

R. E. Marks.
Camden, N.J.

i i i
How the Compound Was Treated.

An esteemed correspondent sends us

the following particulars about how a

compound locomotive became so unpopu-

lar that it was changed to simple. It is

one of many cases:

In reading in the December number

of Locomotive Engineering, page 902,

"Engineers' Views About Compound Lo-

comotives," I was reminded of a single

compound engine that was brought to the

district on which I was running a few-

years ago. Orders came to put it in

charge of the oldest man in the freight

service. This man knew how to oil

around and could "hit an engine" to

make time, but was a failure to handle im-

provements unless some person drilled

him thoroughly about their manipulation.

The work with that engine was a failure

unless a certain extra man, who was from

another road and was an up-to-date stu-

dent of his occupation, was sent out in

charge of the engine. It had few friends,

because it was not rightly handled, and the

proper work was not done on it.

In talking to the travelling engineer,

he told me that the cylinder packing was

gone out of the high pressure side, for

steam blew out of both cylinder cocks all

the time. Now this will give you an idea

of the show this engine had here. Seni-

ority instead of qualification killed it.

The superintendent of machinery ordered

new cylinders, and it was worked over

into the old style. I must say that I was

sorry to see this.

i © i
Surface Railroad Men Improve Street

Railway Machinery.

At a recent meeting of the New Eng-

land Railroad Club, Mr. J. L. Hirt, of

the Metropolitan Traction Company,

New York, read a very elaborate paper on

"Cable and Underground Electric Con-

duit Railways."

In the course of the discussion on the

paper, Mr. Angus Sinclair said: "To me
the paper has been interesting, more espe-

cially from the fact that a great part of

the mechanism shown was developed by

steam railroad men, by practical railroad

mechanics. I have seen a great deal of

what was shown to-night in Mr. Vree-

land's oflfice, who is president of the

Metropolitan Railway and vice-president

of the New York Railroad Club. Under

his inspiration many of these improve-

ments have been carried out, and some of

the most important ones have been in-

vented by Mr. Thomas Millen, whom
many of you remember as having been

master mechanic of the New York &
Northern road and as a member of the

Master Mechanics' Association. I feel

gratified to see that railroad men are put-

ting their stamp on the mechanism that is

running away with the business to some

extent, and if it has to be done, I should

like to see such railroad men do it rather

than any others. I think the details of

the mechanism are rather too much for an

ordinary meeting of this kind, but I fol-

lowed the descriptions of them with con-

siderable interest, and I have no doubt

that all of us know a good deal more now
about the cable and street railway sys-

tems than we ever did before. (Applause.)

Motive Power on the Canadian Pacific.

Mechanical Superintendent Atkinson,

of the Canadian Pacific Railway, has, in

the process of weeding out his old power,

scrapped eighty boilers from 17 x 24 en-

gines in the past fifteen months, and is

building new work to replace them. Three

Vauclain compounds are also under con-

struction, the cylinders being made here,

in one of the most complete foundry

plants in the country, having an equip-

ment to successfully handle anything in

the line of cast work. The wheel depart-

ment stands at the front for its work, hav-

ing eighteen annealing pits, and these are

sunk in a raised or built-up section at one

side of the main floor, out of the way.

A curious situation has developed here,

and one contrary to precedent, as that

goes in railroad shop affairs. It is. the

result of the management asking for ten-

ders from manufacturers of certain lines

widely in use in motive-power work, Mr.

Atkinson being allowed to enter with the

final bid. With this privilege he has been

able to put a price away below outside

competition and keep the work for his

men. This may be regarded as a scheme

to bear the manufacturers' prices out of

living profits, but it is a simple business

proposition, and the fact that the manag-

ing officials demanded and received the

pound of flesh, full weight, from the head

of the motive-power department, shows

the latter to be well organized and man-

aged, to meet the prices of old-established

manufacturing plants.

Original and quite different from or-

dinarily accepted methods, obtain here in

the matter of piecing boiler tubes. They
are spliced with a full section of the metal

on both the flue and piece by enlarging the

flue by driving in a inandrel to a depth

equal to that for a scarf, and introducing

the piece without any reduction at the end,

and then welding. This certainly makes

a very secure job, and on that account is

regarded superior to either the butt or

scarf weld. The reduction of area of tube

opening at the weld was inappreciable in

the tubes we inspected.

The character of feed water on some

portions of this line, makes the subject of

washing out facilities a question of liveli-

est import, and the greatest attention is

therefore given to the location of clean-

ing holes, so as to be able to reach every

place subject to a deposit of mud or scale.

To do this, there are twenty-eight wash

plugs in the firebox and front end, dis-

tributed over the crown at the boiler head

and on the sides, and also around the

water leg. In addition to these plugs

there are two 6-inch cleaning holes in the

bottom of the waist, one near the front

flue sheet and one near the throat sheet.

This very liberal display of holes where-

with to attack the scale-producing prop-

erties of water while yet in their plastic

state, serves two purposes—one of them

to clean, and the other to see when the

job is satisfactorily done.

An Innocent Hold-up.

"If I ever wanted to kill a man, it was

last night," said John Bunker, as he c^.me

into the roundhouse after an all-night

run, and the boys were all anxious to

know the cause of Bunker's bloodthirsty-

ness.

"Somebody call you a horse-thief,

John?" broke in one.

"Horse-thief, nothing! Wouldn't a

minded that a bit: but I do hate to be

held up on the hill as I was last night.

"You see, 'twas this way, boys. We
had all we could haul up the hill, and the

old '91' was breathing as though she was

on her last legs. 'Twas a bad rail last

night, you know.

"We had just rounded the first curve up

by the cut, when I see a light swing across

the track, and I had to shut her off.

"We stopped by the light, and I heard a

voice which was the richest Milesian

brogue I ever heard, say: 'Gude avnin',

misther, cud yez be afther givin' me a

loight? Shure, me poipes gone clane out,

and divil a match has I in my clothes at

all, at all'

"Maybe I wasn't mad. Stopping the

'91,' with all she coyld hold, to give a

wild Irishman a light for his pipe! But

the more I thought it over, the funnier

it seemed, and so I gave him a light: but

warned him never to stop a train again,

unless there was danger ahead, or he'd

get fired. The poor devil had just been

hired as a track-walker, and didn't know
it was any harder to start a train ol 'loads'

than to start a wheel-barrow. But if I

could got him when I first stopped, I'm

afraid he'd have been chief mourner at a

funeral."

John Bunker swears this happened on

the D., L. & W. R. R., near Scranton,

durin.g the war.
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Ten-Wheeled Freight Engine—Chicago
& Northwestern Railway.

The Schenectady Locomotive Works
have just completed an order for fifteen

ten-wheeled engines for freight service

on the Chicago & Northwestern system

and a very attractive appearance they will

be seen to have by a reference to our half-

tone engraving which represents the

group.

A severing of old ties, so long held sa-

cred by railroad companies, in which

small wheels have been held as a neces-

sary adjunct to freight service motive

power, is again seen in the 63-inch wheels

of these engines, which are available for

passenger work when a pinch for power

has to be bridged over. On the contrary,

a return to the practice of the past is seen

in the four-bar guide and central cross-

Kind of piston rod packing—Crysler.

Size of steam ports—16x15^ inches.

Size of exhaust ports—16x3 inches.

Thickness of bridges—i^ inches.

Kind of slide valves—Allen-American.

Greatest travel of valves—5^ inches.

Outside lap of valves—^ inch.

Inside lap of valves—line and line.

Lead of valves in full gear forward—
1-16 inch negative. In full gear back

—

3-16 inch negative. Lead at 6-inch cut-

off in forward motion

—

y-^z inch.

Kind of valve stem packing—-Crysler.

Diameter of driving wheels outside of

tires—63 inches.

Material of driving wheel centers—

-

cast steel.

Tires held on by shrinkage.

Material in driving boxes—steeled

cast iron.

Circumferential seams—double riveted.

Fire box, length—102 3-16 inches.

Fire box, width—4ofJ inches.

Fire box, depth—front, 7934 inches;

back, 67J4 inches.

Fire box material—carbon steel.

Fire box plates, thickness—sides and
back, S-16 inch; crown, % inch; tube

sheet, Y2 inch.

Fire box water spaces—front, 4'/2 to 5

inches under tubes; sides and back, 4
inches.

Fire box, crown staying—radial stays,

I inch in diameter.

Fire box staybolts—% inch diameter.

Tubes, material—charcoal iron 0.125

inch thick. Master Mechanics' decimal

gage.

Tubes, number—295.

Tubes, diameter—2 inches.

SCHENECTADY TEN-WIIEEL FREIGHT ENGINE FOR CHICAGO & NORTHWESTERN.

head, a just tribute to a device that has al-

ways deserved the good name it has

earned. The long, springy, bent eccen-

tric-rod has no place on these machines,

and for good reason, Supt. of Motive

Power Quayle having investigated their

inherent cussedness very thoroughly by

exhaustive tests; in this connection the

particulars of valve setting will be found

of interest in the following description of

the general features of construction:

Type of engine—ten-wheeled.

Fuel—bituminous coal.

Weight in working order— 156,000

pounds.

Weight on drivers— 118,000 pounds.

Wheel base, driving— 14 feet, 10

inches.

Wheel base, rigid— 14 feet, 10 inches.

Wheel base, total—25 feet, 10 inches.

Diameter of cylinders— 19 inches.

Stroke of piston—26 inches.

Thickness of piston—55-^ inches.

Diameter of piston rod—3}4 inches.

Kind of piston packing—Dunbar.

Driving journals, diameter and length
—8j^xii;< inches.

Main crank pin journals, diameter and

length—6J^xs^ inches. Intermediate,

65^x5 inches.

Side rod journals, diameter and length

—front and back—^4^x6 inches.

Engine truck—4-wheeI, swinging bol-

ster.

Engine truck journals, diameter and

length—6x10 inches.

Engine truck wheels, diameter—30

inches.

Engine truck wheels, kind—McKee-
Fuller, steel tired spoke.

Boiler, type—extended wagon top.

Boiler, diameter at small ring—63

inches.

Boiler, pressure— 190 pounds.

Material of barrel—carbon steel.

Thickness of plates—7-16, Y^, ^, and
11-16 inch.

Horizontal seams—butt joint, sextuple

riveted, with welt strips inside and out-

side.

Tubes, length over tube sheets— 14 feet,

2 inches.

Fire brick arch supported on water

tubes.

Heating surface of tubes—2158.3 square

feet.

Heating surface of fire box—152.6

spuare feet.

Heating surface, total—2310.9.

Grate surface—28.65 square feet.

Grate, type—rocking.

Exhaust pipe—single.

Exhaust nozzle, diameter'—4^^, 5. and

5J4 inches.

Smoke stack, inside diameter—i6j4

inches at top. 14 inches near bottom.

Smoke stack, hight from rail— 14 feet,

9 inches.

Injectors, two—Monitor No. 9, type

"R" of 1S9-.

Tender, weight empty—39.670 pounds.

Tender wheels, number—eight.

Tender wheels, diameter—33 inches.

Tender journals, diameter and length

—

4j^x8 inches.
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Tender wheel base—-15 feet. inches.

Tender frame—lo-inch steel channels.

Tender trucks—arch bars, center bear-

ing, with channel transoms.

Water capacity—4500 U. S. gallons.

Coal capacity—eight (2000 lb.) tons.

Total wheel base of engine and tender

51 feet, S% inches.

Total length of engine and tender

—

60 feet, 4^ inches.

Engine equipped with two 3-inch Ash-

ton safety valves.

One Mcintosh blow-oflf cock.

American brake on all drivers, oper-

ated by air. Westinghouse automatic

air brake on tender and for train; 9H inch

air pump.
Dean's sand feeding apparatus. Chi-

cago coupler on engine and tender. No.

3 Crosby chime whistle. Gollmar bell-

ringer. Metallic brake beams.

ports from the firm and the builder, Mr.

George T. Glover, of Chicago, III., do not

agree as to the satisfaction given. It is

said that these are being seriously con-

sidered as a means of winter transports

tion to the Klondike, but we cannot be-

lieve that such a device can find favor, if

it is considered from a mechanical stand-

point. The army or navy department, in

which engineers are considered only as

necessary evils, are liable to approve any-

thing.

Deceived as to Speed.

'Twas on the Pennsylvania road, and

the 8:20 from Philadelphia to New York,

and one of our friends had for a seat-

mate a backwoods gentleman who evi-

dently wasn't used to good roadbeds or

easy riding cars.

post shot by in just 60 seconds, he wasn't

ready for it, and when the next one was

reached in 59 seconds his eyes stuck out

and he involuntarily gripped the arms of

he seat.

"Stranger, are you er jokin me, or are

we actually arunnin' a mile er minit.

Gosh, there's another mile-post, sure's

yer born! Wal, I tho't I knew when I

was aridin' fast, but these yere cars ride

so smooth and don't jerk yer round

skeersly.

"Our road ter hum will jerk ther livin'

out of a mule at 30 miles an hour, an' if

yer don't hold on the seat at 35 miles, yer

go thro' ther winder.

"Say, stranger, this is a great road,

isn't it?

"What's that—there's others that ride

about the same? Wal, if I don't roast ther

manager of our road when I get back

KLONDIKB LOCOMOTIVE.

Snow Locomotives for the Klondlka.

Some of the alleged mechanical papers

are printing "stuff" about a hot-wheel

snow locomotive which is to solve the

problem of winter transportation to the

Klondike and bring joy to the hearts (and

stomachs) of the miners. The wonderful

engine referred to is shown in the ac-

companying engraving—the "hot-wheel"

feature not being apparent.

A small reversing engine furnishes what

power survives the various transmissions

through the gearing and drives the cen-

tral wheels, whose numerous warts are

to aid in driving the "locomotive"—save

the mark! For crude design, both me-

chanically and from the steam-engineer-

ing standpoint, it is one of the worst

specimens we have seen, the long steam

pipes, even if lagged as well as possible,

being sure to make it interesting for the

engine with the thermometer 'way below

freezo.

It is stated that Secretary Alger had

them in use on his place in Micliigan, for

hauling logs through the forest; but re-

They had got along about to Bristol,

and the B. G. couldn't stand it any longer.

His local pride got the best of him, and

he burst out with:

"Huh! stranger, I tho't ther Pennsyl-

va-ne-a road could make fast time—run

er mile er minute, etcettery; but she don't

be adoin' it to-day—do she, stranger?"

The dignified listener is an old traveler,

and has been fooled himself about high

speed, and before replying he pulled out

his watch and one of Locomotive En-

gineering "Clubs are Trumps" cards

and timed a mile, then referred to the card

for speed in miles per hour.

"My friend," said the D. L., "how fast

do you think we're running now?"
"Wal, stranger, on our road ter hum,

I should say, by the way the car rides

and the fact that yer don't have ter hold

on ter yer seat, that we was runnin' not

over 25 miles an hour. I ride on our road

quite a little, stranger, and I can guess

purty durn close, too."

"Well, time a mile here," said the D. L.,

and the B. G. timed. When the first mile-

hum my name ain't Josiah Peppercorn,

that's all."

If you think the B. G. was very green,

try it yourself on different roads and road-

beds.

Keeley, the man of motors that never

mote, of etheric influences that draw cash

out of stockholders who must be "easy

marks," of harmonic vibrations, etc., etc.,

has taken up a new game for the same

purpose— i. e., drawing money out of

somebody else. This time it's a flying

machine which weighs two tons, but

which, by Keeley's new scheme, "levita-

tion," will set aside the law of gravitation

and soar at will, despite its great weight.

Keeley says he isn't after money for him-

self, but will start a large laboratory and

workshop for the free use of poor inven-

tors who are struggling to perfect new
ideas. Keeley's twenty-five years' strug-

gle has been a hard one—for the stock-

holders; but Keeley has made a good

living at it.
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How to Make Heavy Repairs on the

Locomotive Boiler.

BY HENRY J. RAPS.

With proper care, the back sheet of

firebox should last until the box is re-

newed, with possibly the exception of

that part of sheet around fire-door open-

ing. However, it sometimes happens

that it has deteriorated to such an extent

that its renewal is made necessary at the

time the lower part of side sheets are re-

newed. Should it be necessary to remove
the crown bars, a whole sheet should be

put in, as the rivets in upper seam, and

a part of those in vertical seams, may be

held on from the inside of boiler. It will

also be cheaper to put in a whole sheet

than to cut the old one in two and make
a new seam.

If the crown bars are not removed, the

back sheet should be cut across 3 or 4
inches above the door hole. It will then

be possible to hold on all the rivets from
below, except a few in the middle of

upper seam and three or four in the top

of door hole.

Should crown-bar washers be small in

diameter, the crown-bar rivets should last

as long as the firebox, provided that

proper attention has been paid to keeping
the scale off from crown sheet.

If the crown-bar washers are of large

diameter, the rivets will need renew-
ing after eight or ten years of service. In

spite of the best of care, scale will ac-

cumulate around the washers next to

sheet, and become so hard that it is im-

possible to remove it with a cleaning rod.

The result is—a space i54 inches to 2

inches in diameter is covered by the

washer and scale from which the water

is excluded, causing the rivet head to

become fatigued or burrtt out. A num-
ber of the heads will be found split from
the edge from 14 inch to J^ inch; they

will also be sprung away from the sheet,

at the edge, from 1-32 inch to I-16 inch.

If a chisel is inserted under the head, it

may be broken in pieces without much
effort. The quickest way to remove
crown-bar rivets, that are badly fatigued,

is to flatten the heads with a sledge and
drive the rivets out of the holes with

punch and hammer.
Should it be necessary, for any reason,

to renew crown-bar rivets that are in

good condition, it will be found advisable

to drill them out, using an air motor to

furnish the power. They should be

drilled through the countersink and
driven out with punch and hammer.
A very good washer to insert between

crown bar and sheet is made of a piece

of i-inch pipe, and a flat washer of ^^-inch

steel; the piece of pipe is put next to

sheet, and the flat washer placed next to

crown bar. These are cheaper, and far

superior to the cast-iron washer com-
monly used, as they take up less room,
thereby facilitating the cleaning of crown
sheet. Old pipe and refuse plate may be

used for the washers, entailing a nominal
expense for material.

It occasionally happens that the re-

newal of crown sheet is made necessary

before the firebox is renewed—usually on
account of being mud-burnt. The most
successful way to remove the crown sheet

is to cut out all the rivets from the seams
of crown, and the upper rivets in one of

the side flanges of tube sheet as far down
as the swell. Remove ten or twelve stay-

bolts from the upper front corner of

side sheet, on the same side of bo.x:

pull the corner of side sheet out with

bolts, and the corner of the tube sheet in

with a turn-buckle fastened to front tube

sheet. The crown sheet can then be re-

moved with very little trouble.

Should the tube sheet be renewed at

this time, the crown bars may be left on
sheet, and removed more quickly and
with less trouble after sheet has been

the bolts drilled in the thickness of outer

sheets. The countersunk rivets in head

and ring should also be drilled, as well as

the ends of tie rods extending through

wagon top, the rivets being then cut out

of back head and bolts broken. If there

is no staybolt breaker, they maybe broken

with a punch and hammer, or the ends

may be cut out with a cape chisel. The
braces are then loosened and head re-

moved; the mud ring is then removed,

and balance of staybolts broken. The
bolts in sides (and crown, if boiler is

radial stayed) may be broken with the

ram illustrated in Fig. I, if there is no
staybolt breaker. Its weight should be

from 180 to 200 pounds; it should be

hung so that its center of gravity will

be about 6 feet from back end of boiler.

A gang of three men will be required to

operate it successfully; one man to hold

the bar in position, and two to operate
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Fig. I

STAYBOLT BREAKING RAM.

taken out. The crown-bar rivet holes

should be punched in new sheet before

it is flanged; after flanging, the corner*

should be shaped to fit the corners of

tube and back sheets, respectively. The
sheet is then annealed. The rivet holes in

ends and flanges may be located by put-

ting sheet in place and marking the holes

with a scratch-awl. or they may be laid

out by cutting a thin lath to the shape of

end sheets and marking the location of

holes upon it, then transferring them to

crown sheet. The holes in side sheets

may be marked on a stick and transferred

to flanges. They are then punched or

drilled; those in flanges countersunk;

edge of flanges beveled in planer; sheet

put in place, riveted, chipped and caulked.

The crown bars are then put on and
riveted, and braces replaced.

The lap on crown sheet should not be

more than J 3 inch from center of holes.

The corners of sheet should be reduced,

so that, after scarfing and flanging, they

will not project beyond balance of flange;

this will save considerable trouble when
putting sheet in place.

After twelve to fifteen years of service.

the whole of firebo.x will need renewing.

The staybolt heads should be cut off and

the ram. The staybolts in tube sheet may
be broken from inside of shell with bar

and sledge. The braces are then taken

off of crown bars, and box removed.
It is likely that by this time the corners

of mud ring are badly cracked. If such

is the case, new corners or new ends
should be put in, and the sides straight-

ened if necessary.

When laying out the rivet holes in new
bo.x, the holes in flange of back sheet

should be located 214 inches from out-

side of sheet and 25^ inches in tube sheet,

on the assumption that the edge of flange

on back sheet is 3"^ inches from outside

of sheet and 3^ inches on tube sheet;

this leaves J^ inch from center of holes for

lap.

Two patterns should be made the thick-

ness of side sheet—one of them bent the

shape of end sheets to lay out side flanges,

the other left straight for laying out side

sheets; a flexible strip of wood the thick-

ness of side sheet will answer the same
purpose. The upper hole in side flanges

should be located lY^ inches from top of

sheet, and the upper seams in side sheets

lined off from these points. Assuming
that the edge of flange on crown sheet

is Z% inches from outside of sheet, and
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the sheet js incli thick, this will leave i

inch from center of holes for lap.

In laying out the side sheets, we will

take the length of mud ring on the in-

side; we will assume that it is 72 inches,

and make the firebox '/i inch shorter,

so that the mud ring may be inserted

without much trouble. The holes in back

sheet have been located 2j4 inches from

outside of sheet, and those in tube sheet

25^ inches. These added together equal

45^ inches, plus J-s inch equals 4^ inches.

This deducted from "2 inches equals 67J4

inches, or the distance between the end

seams, which are then laid out with the

template previously made.

with chalk line from these points, and the

work of laying out the side sheet will be

finished, except marking the shear line.

This should be Js inch from center of

holes in the ends, and i inch on top

will usually be sufficient to meet end of

crown bar, and il/i inch to ij<i inch on

bottom, according to location of holes

in ring. The sheets are then punched,

bevel-sheared or planed; lower corners

scarfed, then annealed, straightened, and

bent in the rolls to fit back and tube

sheets.

The two ends and sides are then bolted

together, crown put in place, and hole^

marked. Holes are then punched, edges

Fig. 2

PNEUMATIC "HOLDER-ON."

niud ring is then inserted and riveted.

The pneumatic "holder-on" shown in

Fig. 2 will be found very convenient for

holding on the mud-ring rivets. It is

an S-incli air-brake cylinder hung on a

54-inch pipe, through which a 5^-inch

rod has been inserted, the rod also being

inserted through water space. When used

on sides of box, it is hung on a bar of

i^-inch round iron, which is put through

fire-door opening and into one of the tube

holes.

In operation a number of the holes are

hammered up and reamed or drifted.

When the rivet is inserted, the button or

cup is applied to the head as shown. It

is given a smart blow or two with piston

rod of holder-on; the rivet upset and

snapped. The holder-on should be

made the proper length for sides of bo.x,

and an extension used for ends, as shown.

Compressed air is the power used, which

is admitted and exhausted through a

three-way cock.

After the mud ring has been riveted,

the braces are put on tube sheet and

riveted: plugs put in outer corners of the

ring; staybolt holes tapped, bolts put in,

cut off and hammered over; tie-rods and

braces replaced, or renewed where neces-

sary.

Should the bottom of shell be danger-

ously grooved at seams, patches should

be put on outside. If there is consider-

able internal pitting, a liner may be put on

In laying out the rivet holes for mud
ring, we will assume that the first hole

is I-)4 inches from end of ring on the in-

side, which brings it 9-16 inch outside of

back seam and II-16 inch from front

seam. The holes in ring may be located

on a stick and transferred to sheet.

In laying out the staybolt holes, we
will draw lines with a chalk line across

the holes in lower part of outer side sheet

in a vertical direction, extending the lines

to bottom of sheet, locate the position of

these lines relative to mud-ring holes

upon a stick, and transfer to sheet.

To locate the position of staybolt holes

on these lines, the shape of flange on
back head should be drawn full size, also

the shape of flange on back and tube

sheets in the same relative position that

they occupy when in place.

The shape of back head may be obtained

by bending a piece of iron over the outer

side sheet. The position of staybolt holes

and mud-ring holes should be marked
upon it. They may then be transferred

to drawing, and lines produced from these

points normal with contour of back
head to meet the line which represents

flange of back and tube sheets; these

points may then be marked on a piece of

hoop iron. Holding the hoop iron a dis-

tance equal to half the thickness of side

sheet away from the line, these points are

then transferred to first vertical row of

staybolt holes in front and back of side

sheet; lines are struck across the sheet

Locoiitoliie Engineering

CHANGING LOCOMOTIVE BOILER FOR PEED WATER HEATER.

planed, or they may be bevel-sheared be-

fore flanging.

The second rivet hole from ends in

flanges should be countersunk on the in-

side, so that rivet may be driven flush to

make room for caulking end sheets. The
crown is then replaced, and box riveted

and caulked. The crown bars are then

put on and riveted. The firebox is then

put in the boiler, lowering it as much as

possible in order to hold on the rivets in

upper part of back head conveniently. It

should also be put forward as far as pos-

sible, so that the rivets in lower part of

back head may be held on without trouble.

The back head is put in position and
riveted, after which the firebox is put

in place and door hole riveted. The

bottom of shell. It will probably need to

to be from 24 to 30 inches in width.

The bottom of front tube sheet will

likely be cracked by this time along the

bend. If it is at all dangerous, it should

be patched on the outside; the patches

should be riveted. It is very probat)le

that the throat sheet will also need a

patch or two—cracks usually developing

just below the wing. If there is an old

sheet about, the patches may be fitted

over it before they are put in place.

Should cracks be developing in the

back head in the bend of flange, they

may be patched on the inside. The holes

should be countersunk, and rivets driven

flush. A patch may also be necessary

across the bottom of head, on account of
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grooving along the top of mud ring. It

is very seldom that the back head needs

lo be renewed, or rather, is renewed, for

when the boiler has arrived at this stage

in its decline, the expense of the neces-

sary repairs is so great that it is un-

profitable to make them. Should the head

be renewed, the new sheet may be flanged

liver the old one (if there is no flange

block to fit), and the flange set in the

necessary amount afterward. All staybolt

holes, brace and mud-ring rivet holes

should be punched before flanging.

If the dome has been properly con-

structed, it should last as long as the

part of boiler it is connected to without

repairs. Neither should the throat sheet

need renewing: it will likely be necessary

at some time to put a patch on either

sheets, will usually be suftkient to carry

the boiler through to its twentieth or

twenty-fifth year, and the expense of the

necessary repairs to put the boiler in a

serviceable condition is so great that the

boiler is taken out of service.

If the boiler is still in good condition

for low pressure, it may be utilized as a

stationary boiler; tube sheets should be

renewed and tubes of a large diameter

put in. It may also be advisable to cut

down the water leg, especially if the hight

of door hole makes firing inconvenient.

Should the boiler be "scrapped," it is

possible that a portion of the shell is still

in a fair condition, and may be used for

a feed water heater, as shown in Fig. 3.

A hoop of 23/2-inch angle is riveted to

end of shell, and outer heads bolted to it.

It is impossible to lay down a hard and

fast rule to determine the life of a boiler;

a safe plan to follow is to "scrap" the

boiler when it has deteriorated to such an

extent that it is unfit to carry the pres-

sure desired.

If the boiler is cut up and the courses

of shell and wagon top straightened out,

it will be interesting, if not surprising,

to notice the condition of the plates. A
number of cracks will be opened up to

view next to rivet holes, from J4 inch to

I inch long; some of them running across

from one hole to another. It will be im-

possible to detect these until plates are

straightened out; yet they are there, and

slowly but surely they would have grown
worse, and possibly have led to an ex-

plosion.

BROOKS PASSENGER TEN-WHEELER FOR BUFFALO, ROCHESTER & PITTSBURGH.

side below the wing, and a patch across

the bottom from 10 to 12 inches wide.

With proper care in keeping tubes from
filling up with scale at the front tube sheet,

it should last as long as the shell.

By the time it is necessary to renew the

firebox the second time, the boiler will

have had the following repairs: One fire-

box, two or three pairs of half side sheets,

two back tube sheets, the back sheet of

box renewed twice (either entirely or par-

tially), possibly one crown sheet, crown
bars removed twice, a number of bolts in

lower part of box renewed twice, a num-
ber of broken braces and staybolts re-

newed, the tubes reset six to eight times,

the bottom of shell lined inside, a patch

on the bottom of one or two of the girth

seams, a new bottom in front course of

shell, a new bottom in smoke arch, a

patch on bottom of front tube sheet, three

patches on throat and one or two on back
head. These repairs, with probably an oc-

casional patch on firebox and outer side

as shown. The partition A is surrounded

by strips of pine, which, when they be-

come swelled by the condensed water,

make a steam-tight joint.

Should the heater be placed in a hori-

zontal position, the partition should be

placed as shown, so that the condensed

water may run off through the tubes into

opposite chamber, and thence into drip

pipe.

The outlet and inlet water pipes shoul i

be removed as far as possible from one

another, to create all the circulation pos-

sible. The heater should be provided with

wash-out holes, blow-off cock and safety

valve.

The shell of the old boiler may also be

used for a compressed-air reservoir by

putting a bead in either end. These should

be braced by running rods through the

drum, putting nuts on the outside. Pieces

of pipe should be put on the rods between

the heads; old tubes will answer the pur-

pose.

The natural consequence of keeping

a boiler in service after it is about worn

out is, that at some time it will throw

itself away in a very decided and unpleas-

ant manner.

i i i

Ten-Wheeled Passenger Engine—Buf-
falo, Rochester & Pittsburgh

Railway.

The Brooks Locomotive Works have

recently built an 18 x 24 ten-wheeler for

the above road, and, as delineated in our

engraving, appear well to the front in all

points recognized as up-to-date practice

in construction of the type of which the

picture stands as an exemplar. A very

familiar and prominent feature in latter-

day boiler design, namely, the extension

front, is noticeable by its absence on these

engines. The fad of large extensions had

a good long innings, and it will doubtless

get a rest suitable to its needs, if present

indications count for much—they all point
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to a reduction in length of smoke
arches.

In the short eccentric rods is seen an-

other return to rational methods for six-

wheel connected engines. It will be con-

ceded by everyone, we think, who has

used the bent eccentric rod, that it is far

better to bear the few ills of the short

rod, than to fly to the evils of the flimsy

bent one. The increased lead due to the

short rod can be modified, but the springi-

ness of the long rod cannot be overcome,

and since its effect on steam distribution

is coming to be well understood, the rea-

son for the passing of bent eccentric rods

is apparent. The long valve rods accom-

panying the short eccentric rods are car-

ried through a guide which is secured to

the guide yoke, and have a knuckle joint

to prevent undue wear from the vibrations

of the rocker. These particulars are men-
tioned for the purpose of showing the

care taken to transmit motion from the

Driving wheel tires—Open hearth

steel.

Engine truck wheels, kind—Cast steel,

spoked, with steel tires.

Engine truck wheels, diameter—30

inches.

Boiler—Player improved Belpaire,

Wagon top—Steel.

Boiler diameter at smallest ring—57

inches.

Boiler pressure— 180 pounds.

Boiler covering—Johns sectional asbes-

tos.

Firebox—Long, sloping.

Firebox, material—Firebox steel.

Firebox, length—96 3-16 inches.

Firebox, width—32j^ inches.

Firebox, depth front and back—7iJ^

and S5V2 inches.

Tubes, number—225.

Tubes, diameter outside—2 inches.

Tubes, length— 13 feet 4 inches. No. 12

B. W. G.

Springs—French Company.
Headlight— 18-inch, round case.

The engine is equipped, in the way of

special devices and materials, with: Mar-
tin steam heat, Trojan couplers, Cooke
bellringer, Leach double sander, cylinder

heads and steam-chest casings of pressed

steel, smoke-box front and door of pressed

steel, driving boxes and back cylinder

heads of cast steel.

i i i

The First Decapod.

One of our correspondents, Mr. M. F.

Jukes, of Whatcom. Washington, sends

us a communication regarding the deca-

pod shown in the chart which appeared

in June. He also sends us the accom-

panying outline of the engine, and wants

to know whether the engine was origin-

ally a decapod or of the style shown in the

.:^

^mxA

FIRST DECAPOD,

'"3 Loco}notitn Enguittriiiu

eccentrics to the valve, that shall be en-

tirely free from distortion, as far as pos-

sible to make it so by rigidity of con-

nections.

Every wheel on the engine and tender

has a brake shoe. Drivers have sand pipe

at front and main wheels. The tender

has the raised platform, bringing the coal

deck on line with the bottom of cab, a

construction peculiar to the later Brooks

engines. The specification from which

the engine was built is given herewith:

Type of engine—Ten-wheeled passen-

ger.

Simple or compound—Simple.

Fuel—Bituminous coal.

Weight in working order— 125,000

pounds.

Cylinders, diameter and stroke—18 x 24

inches.

Slide valves, kind—Richardson.

Driving wheel, diameter outside of

tires—68 inches.

Driving wheel centers—Cast steel.

Heating surface of tubes— 1.563 square

feet.

Heating surface of firebox— 122 square

feet.

Heating surface, total— 1,685 square

feet.

Grate surface—21.2 square feet.

Tender wheels, number—Eight.

Tender wheels, diameter—33 inches;

steel tired.

Tender frame, style and material— 10-

inch channel steel.

Water capacity of tender—4,000 gal-

lons.

Coal capacity of tender—9 tons.

Metallic packing—Jerome.

Bearings—B rass.

Brakes—Westinghouse American.

Brake beams—National, hollow.

Train signal—Westinghouse.

Safety valves—Two 3-inch Kinkle.

Lubricators—No. g Nathan, oval.

Injectors—Two No. 8 Monitor.

Steam gage—634-inch Ashcroft.

outline. Inquiry of Mr. A. Mitchell, of

the Lehigh Valley Railroad, who had the

engine built at Lancaster, Pa., in 1867,

resulted in the information that the Ant
and Bee were both decapods originally,

but were changed in 1883 or 1884 to the

form shown in the sketch.

It has been suggested by a somewhat
sarcastic corresponoent that the trailing

wheels were substituted for the rear driv-

ers, to make the engine pull more cars up

the Sugar Notch Hill. Needless to say,

this was not the reason, although it is

difficult to see the advantage of the

trailers, for after a little experimenting,

they were removed, and the engine has

since been run quite successfully with-

out either drivers or trailers under the

back end.

When first built the main rod was con-

nected to the third pair of wheels, as

shown in the June chart. The cylinders

were 20 by 26 inches, drivers 50 inches in

diameter.
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Old Trenton Locomotive.

The old locomotive shown in the ac-

companying engraving was the product

of the old Trenton Locomotive Works in

about 1855. The name "Assanpink" was

taken from a little stream running

through Trenton and emptying into the

Delaware River.

It was used on the Belvidere & Dela-

ware Railroad, or the "Bel. Del.," as it is

familiarly called by the boys. The engine

had cylinders about 16 x 24 inches and 5-

foot drivers. The valve motion is the sta-

tionary link and shifting block type, as will

be seen, and has the advantage of being

easily get-at-able, whatever its disadvan-

tage may be. The general appearance is

similar to many of the old-timers, the

gun-barrel boiler, the generous dome and

stack, and the fancy work on the head-

agreeably so, that the comparatively few

tales of the rail that have reached the pub-

lic through enterprising publishers, are

of more than ordinary interest.

"In view of the fact that, with the pos-

sible exception of Mr. Kipling, none of

the great story writers has touched the

railroad at its most interesting point. This

is encouraging and gives reason for the

prediction that we may have some thrill-

ing romances of the rail by the time we
begin to write 1900 at the top of our let-

ters.

"We have had miles of manuscript upon

the miner, the cowboy and the soldier; but

the true story of the railroad and of the

railroad men is yet to be written. The
main reason why it was not written long

ago is that the story writer is unacquainted

with the real railroader. To be sure, we

who day and night go whistling up and

down the world, making time, history and

noise, are the men wiio will influence the

literature of the railroad. And this litera-

ture, I opine, will be distinctly American.

It will not be English, except in lang-

uage."

A suit was recently decided by the Su-

preme Court of Arkansas, which is of di-

rect interest to all locomotive engineers.

The Brotherhood of Locomotive Engi-

neers on a leading Arkansas railroad has

a contract with the company by which

seniority of service gives priority of right

of employment, so that when slack of

business demands that one or more en-

gineers be laid oS, the last engineer on

the list shall be the first reduced. One of

OLD TRENTON LOCOMOTIVE.

light being typical of early locomotive

building.

We are indebted to the kindness of Mr.

A. Mitchell, superintendent of the Lehigh

Valley Railroad, at Wilkesbarre, Pa., for

the picture and the data in reference to it.

^ i ^
Cy Warman Says the Romance of the

Rail Is Coming.

At a convention of railroad brother-

hoods held at Buffalo lately, Mr. Cy War-
man said:

"The great critics of the country who.

for pay or pastime, read books and then

make remarks about them, kind and un-

kind, are becoming interested in the rail-

road. They are expressing surprise that

so swift an institution as the American

railway should have been so slow to in-

fluence American literature. They are

amazed that the book builders could allow

so fertile a field to lie fallow for so long

a lime. They are also surprised, and

have had glimpses of the anxious investor,

the stock jobber, the careful, watchful

manager, and even pictures of the daring

locating engineer, who crosses the desert

and climbs into the crags of the Rocky
West; but when I speak here of the rail-

roader, I mean, first of all, the locomo-

tive engineer, who goes up against the

darkness without the inspiration of a

brass band, and the fireman who keeps

the engine hot. and sometimes the engi-

neer as well. I mean the conductor and

his companions, who skate over the icy

tops of box cars; the express messenger

and mail agent and the switchman, switch-

ing in the yard.

"You cannot forget the switchman. He
won't let you. If you pass at night through

Sacramento. Pueblo or Buffalo, he cuts

off your car and breaks a two-dollar

night's rest for you. Broadly speaking,

railway employes include the sectionman

and the mana.ijcr and all who walk be-

tween; but the trainmen and enginemen.

the senior engineers having been set back.

he brought suit against the company on

the grounds that he was discharged with-

out a cause, and in violation of his con-

tract of employment. It was conceded

that his contract gave him the right to

quit at pleasure, and the court denied his

right to recover, on the grounds that no

contract can be valid that gives one party

thereto the right to terminate it. The
court held that the right to rescind or

terminate a contract must be mutual.

A Philadelphia paper, describing one

of the class "L" locomotives recently

built at the Juniata shops of the Penn-
sylvania Railroad Company, says: "A
novel feature of the new locomotive is the

combination of steam dome and sand-box.

from which good results are anticipated.

The sand is let down on the rail by an air

valve, instead of the lever, as in the older

types of locomotives."
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The Diamond "S" Brake-Shoe Tests.

In our November (1S97) issue, page

850, we described and illustrated the Dia-

mond "S" shoe, calling attention to some

specially commendable features of the de-

vice, among which were the frictional

holding power and wearing qualities as

seen in service.

These shoes have recently been sub-

jected to a very exhaustive series of scien-

tific laboratory tests at Wilmerding, Pa.,

the records of which are of the greatest

miles an hour; but a comparison of the

hard shoe No. 6 with the plain hard cast-

iron shoe No. 7 for all tests, the "S" pat-

tern, that is the inserted steel, gives a

higher mean coefficient of friction, both

on the cast and steel-tired wheel tests. In

the light of these tests, the claim of equal

friction with a plain cast shoe, with four

times the wearing life of the latter is

borne out by facts. Appended table shows

results in averages for steel and cast

wheels:

TABLE OF AVERAGE RESULTS—No. i.

TESTS OF I3-INCH BRAKE SHOES ON STEEL TIRED WHEEL.

l-ga



January, i8 LOCOMOTIVE ENGINEERING. 31

The Latest Tabor Molding Machine.

So many of the brass and iron castings

used in railroad work can be molded with

the best results by machines, that we pre-

sent the following illustrations and de-

scription of the most efficient molding

machine, as well as the most modern, in

the market to-day. The Tabor machine

is, however, no stranger to railroad shops,

some fifteen of tiiese machines using strip-

ping plates being in successful use in these

shops, and many others in shops doing

railroad work.

Ever since molding machines using

stripping plates were first adopted, the

high cost of patterns and plates has been

an obstacle to their adoption.

It is the avoidance of costly stripping

pounds pressure to the inverted cylinder

shown at tiie center of the cut. The cyl-

inder, with the entire upper portion of

the machine, is thus driven forcibly up

against the ramming head flask, sand

and all.

Gravity returns the machine to its first

position, when the three-way cock throws

to exhaust. After pushing ramming head

back and striking off or cutting sprue,

the operator seizes the lever shown just

inside the three-way cock at the right,

and, drawing it forward and down, raises

the outer frame of the machine with flask

and sand thereon, away from the patterns,

thus drawing them from the sand. When
he seizes the lever with his right hand, he

presses with his left on the head of a

Asbestos.

The French manufacturers of asbestos

goods are supplied from four sources: i.

Canada, whence the asbestos is white,

silky, very unctuous, having supple fibers

from 5 to 25 millimeters in length; of all

varieties it is that which spins the most

easily. 2. Siberia, whence the mineral is

yellowish, some species being of a straw

yellow. The fiber is less flexible and

more woody, but stronger than the Can-

adian, which it resembles in length; large

masses of long-fiber mineral being, how-
ever, rarer. 3. The Cape of Good Hope
asbestos has a characteristic blue color.

It occurs in larger masses than either the

Canadian or Russian, and its fiber is gen-

erally longer and stronger. In spinning

Fig. 1. LATEST TABOR MOLDING MACHINE. riS. 2.

plates which makes this machine especially

noteworthy. Ordinary split patterns of

either wood or metal are clieaply applied

to flat plates in this machine, six sets of

four to eight pieces of split patterns hav-

ing been fitted to plates by one man in a

single day.

Fig. I shows the machine ready to re-

ceive the flask, the patterns being up.

ready for molding. Fig. 2 shows the ma-
chine after the patterns have been drawn
and flask lifted off.

Briefly, the operation of the machine
is as follows: The ramming head shown
thrown back at the top of the machine is

drawn forward into a vertical position,

alter flask has been placed and filled with

sand. The three-way cock shown at the

the extreme right is then quickly opened,

admitting compressed air at 70 to 80

compression valve, shown at the left side

of top of machine, thus admitting com-
pressed air to a pneumatic vibrating de-

vice consisting simply of a reciprocating

plunger, which is its own valve, esti-

mated to make about 5,000 strokes per

minute on hardened anvils at either end.

This vibrator is attached rigidly to a

frame, to which pattern plates are screwed

and dowelled, the jar of which is insulated

from the rest of the machine by elastic

bushings surrounding the bolts which se-

cure it to its place.

By this vibrator the patterns are so

agitated while leaving the sand that, while

the molds they leave are exactly pattern-

size, yet they draw more perfectly than is

accomplished by any other method. The
machine is manufactured by the Tabor
Manufacturing Company. Elizabeth, N. J.

or other manipulation, however, it is diffi-

cult to handle, a good deal of the fiber

being reduced to powder. 4. In Italy there

are different kinds of asbestos, but gen-

erally they are little adapted to spinning.

There are some long, silky fibers of little

resistance, employed for gas furnaces;

others are very short and fit only to make
heat-retaining coverings.

i i #
The explosion of a locomotive boiler

on the Erie Railroad last month gave rise

to some very peculiar views as to the

cause of the accident. One so-called ex-

pert expressed the opinion that it resulted

from gas escaping from the firebox into

the boiler, and another believed that it

was possible the staybolts which held the

firebox in place worked out, letting the

firebox drop out of place.
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What Makas the American Locomotive
Faster Than Those of English

Design.

After months of hysterical screaming

that the running reported as having been

made by the Atlantic Railroad fast train

during last summer was absurd, and en-

gineering impossibilities, the London
Engineer has at last been forced to ad-

mit that the "impossible" speed was ac-

complished. The painful admission is

now made that an American express loco-

motive can run faster than an English ex-

press engine of similar proportions, and

the whole editorial staff and correspond-

ents of the paper named are racking the

inside of their skulls to find out the cause

of the difference. The only theory thus

far advanced is a very lame one, and is to

the efifect that owing to peculiarities and

rigidity of structure, the English locomo-

tive progresses with a sinuous motion, the

wheel flanges rubbing first on one line of

rails and then on the other, a large pro-

portion of the power developed being

wasted in overcoming the ffange resist-

ance.

As cut and worn flanges are lesscommon
on the British railway rolling stock than

they are on our cars and locomotives, the

sinuous motion theory will not hold water.

We advise the men who are working on

this stupendous problem to secure detail

drawings of an American express loco-

motive and compare the dimensions of all

the important parts.

We have frequently heard the expres-

sion made use of by our ablest master me-
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chanics and steam engineers, that there

is no difficulty in getting all the steam

necessary into the cylinders of a high

speed locomotive, the difficulty is in get-

ting it out quickly enough to prevent the

pistons encountering the obstructive back

pressure. If the back pressure is exces-

sive at the higher piston speeds the en-

gine will work against itself, so to speak,

and a governor-like action will intervene

which limits the rotation velocity. We do

not think, on the whole, that large steam

ports and their corollary large exhaust

ports are conducive to economical use of

steam, but there is no doubt that large

passages for letting the steam out of the

cylinders help very much in making an

engine run freely. Our English friends

argue that as American locomotives

have smaller nozzles than those used

in Great Britain, the obstruction to the

free emission of the steam must be greater,

but they forget that the large volume of

space between the exhaust opening and

the nozzle performs the part of a reservoir

which holds the steam until it can be

pressed through the nozzle. Those who
have listened to the exhaust of high speed

British locomotives must have been struck

with the fact that the individual exhausts

are much more distinct than they are with

an American locomotive working with

the same piston speed. The cause of this,

no doubt, is that the exhaust pipe reser-

voir of an American engine tends to cause

a continuous exhaust, while the British

engine, with its limited exhaust pipe ca-

pacity, must jerk out the whole volume

of exhaust steam the instant the exhaust

port opens.

All the indicated diagrams which we

have examined of British and American

locomotives taken at high speed cor-

roborate this statement. While we think

that the features which make the Ameri-

can locomotive the fleetest in the world

lead to much waste of fuel, careful investi-

gation will show that our immense ex-

haust port is the only thing that causes

the diflerence.

g i i
Fads Favoring Cheapness.

The hard times which the country has

passed through in the last five years have

made most people retrench on their ex-

penses as much as possible. Individuals

have been forced to get along with smaller

incomes than they had before, and they

have adjusted their expenditures to suit.

Most of them have met their changed

conditions modestly, and have not shouted

from the house tops that they are indulg-

ing in petty economies that show self-

denial, but do not furnish edifying details

to brag about.

The men managing the business of cor-

porations, especially that of railroad com-

panies, have been less modest than the

individual. They have tortured their in-

genuity to find petty, mean things to save

a few cents on, and then have boasted their

achievements, so the echo of their self-
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adulation has resounded from State to

State. This has brought on an epidemic

of economy-shouting, till men with better

sense are carried along with the move-

ment, and under its inspiration do things

that they would be ashamed to advocate

for their private affairs.

One of the worst cases of this kind that

we have witnessed since the epidemic be-

gan, is represented by a paper on "Fads,

Customs and Their Cost," prepared by

Mr. R. P. C. Sanderson for the New York
Railroad Club. Mr. Sanderson can al-

ways be depended upon to say or write

something striking, but he has outdone

himself in the paper referred to. He con-

fesses that the object of the paper is, to

show that it is worth while to be mean
and stingy where the efficiency is not

impaired thereby. Then he proceeds to

condemn the use of every ornate or at-

tractive article on car or locomotive which

might be replaced by something cheaper.

The use of wrought-iron washers for car

trucks, when cast-iron ones would do as

well, is condemned, and ornate smoke-

stacks are assailed as expensive abomina-

tions. The combustion chamber is

scorched and semi-elliptic springs under

locomotives condemned as a useless waste

of steel and money. He would use coil

springs that do not cost one-tenth of the

price of elliptic springs. Probably the

author of the paper would find it easier to

recommend the use of hard riding springs

than it would be to put them into daily

use. The spirit of the whole paper is to

the effect that the personnel connected

with the operating of cars and locomo-

tives are deserving of no more considera-

tion than if they were made of his favorite

material—cast iron.

Should the sentiments expressed in the

paper become dominant in railroad man-
agement, headlights would be reduced to

half their size, gold-leafed lettering of all

kinds would disappear, brass oil cups

would become a thing of the past, malle-

able-iron handles would be put on gage

cocks, valves, etc., instead of wood or

fibre composition, all ornamentation of

cars would be abolished, and the insides

would return to the severe simplicity of

unadorned walls and plain wooden floors.

There are numerous other changes ad-

vocated in the interests of the puritan-like

ideas of economy. Nearly every item of

saving is expounded to its greatest pos-

sible magnitude, so that a few cents saved

on one car mounts up into a tremendous

sum when multiplied by the million of

cars in the country. For instance, he says:

The gold leaf required for the decoration

of a not very ornate passenger car costs

about $7.20. Aluminum leaf for the same

would cost 74 cents. The labor for com-

plete decoration of such a passenger car,

including gilt and black lines, stripes,

letters and figures, costs about $21.04 per

car. If the decorations were reduced to

the simple name of the road on the letter

boards and four numbers on the sides, this



January, 189S. LOCOMOTIVE ENGINEERING.

could all be done for about $4 per car;

or for 34,200 passenger cars in the United

States and Canada, this would represent

$581,400, and interest at 5 per cent, on
this would be $29,070.

The author wants to throw out of the

passenger cars nickel-plated spittoons,

Brussels carpets, basket racks and a vari-

ety of other things that cost money. In

attacking the existing luxurious finish and
trappings of the passenger car, the author

does not carry his reasoning to its logical

conclusion. Why not make a passenger

car as inornate as a box car. Why not

paint it inside and out with oxide of iron

paint, put on by the spraying system, and
carry it on diamond trucks with coil

springs? To be sure coil springs have
been abandoned on stock carrying lines,

because the cars rode too rough for the

health of steers, but he has recommended
the coil spring for locomotives that men
ride upon, and passengers ought not to be

treated in a more luxurious fashion.

Any kind of policy or practice tb:it is

good for a corporation is likely to be good
for an individual or for a nation. Mr.
Sanderson advances arguments after their

kind in favor of railroad companies doing
without everything not absolutely neces-

sary for the safe transportation of passen-

gers and freight, and makes out the whole
saving to be clear gain. Now let us apply

some of Mr. Sanderson's reasoning in

favor of railroad companies entering into

a variety of petty, mean practices, to

his own case as an individual and to the

country at large. Probably he wears shoes

that are polished once a day at a cost of

5 cents or 35 cents a week. There are

probably five millions of people in the

United States who get their brogans pol-

ished daily at a cost of 5 cents, to say

nothing of those who pay 25 cents in the

sleeping cars and 10 cents or more in the

hotels. But to be fair we will make it an
average of a nickel. Now, that represents

the enormous sum of $250,000 daily. Is

the polishing of shoes anything more than

a piece of vanity? We believe not, but
nearly everybody who can afiford it in-

dulge in that kind of vanity. If the author
of the paper will stop having his shoes

polished and inaugurate a crusade against

the practice, and succeeds in stopping it,

will he do any good to the world or make
anyone richer by that daily saving of $250,-

000? No. He will merely accelerate the

cheapening curse which has overtaken

every nation through formidable restraints

on the distribution of the products of

labor.

Of much greater value to railroad com-
panies than petty savings is popular good
will, and all intelligent managers recognize

that fact. When people come to recognize

that railroad companies put no limit to

meanness in their efforts to elTect petty

savings, influences will be roused that will

make it a dear policy. Individuals, if

properly constituted, like to make their

homes and surroundings pleasant. They

do not banish pictures, carpets or bric-a-

brac, because they are luxuries not essen-

tial to existence. There is no reason why
railroad companies should differ from in-

dividuals in this respect, and we do not

believe that it would promote their divi-

dend earning power to make the difference

too conspicuous.

i ® i
Patenting Other People's Inventions.

There is a very wise rule followed by
many railroad officials who devise im-

proved mechanical appliances for the use

of the company they serve to have the de-

vices patented if their use can be pro-

tected by such means. This is done very

often when no expectation is entertained

that the patented article will ever be put

on the market. Sad experience has

taught real inventors that it is necessary

to cover the products of their ingenuity

with patents to prevent certain sharks

from patenting on the quiet the other

man's invention, and after years present-

ing claims for infringement. Claims of

this fraudulent character have not only

been pushed frequently, but have often

been collected. We have known several

cases where claims for infringement have

been paid because it was cheaper to pay

the unjust royalty than to enter into an

expensive lawsuit.

Railroad companies appear to have suf-

fered more from the inflictions of the pat-

ent shark than any other interest. The
trick of patenting another man's inven-

tion and then prosecuting the user for in-

fringement of the patent began early,

and is still going on. The first spark-ar-

rester ever used upon a locomotive was

the object of a lawsuit by a shark paten-

tee. When the first locomotive was put

to work on the Camden & Amboy, the

genesis of the Pennsylvania system, rich

pine wood was used for fuel, and the open

smoke stack vomited sparks like a mini-

ature volcano, setting the country on fire.

Isaac Dripps, who was master mechanic

of the road, proceeded to design a spark

arrester. He applied an inverted cone

at the top for deflecting the cinders, used

an inside pipe for the passage of the gases

and made an outside casing that formed a

recess for holding the sparks. He did

not think the device was worth patenting,

but it became the model on which all suc-

cessful smoke stacks for wood-burning
were made for many years, and would
have brought a huge fortune to the inven-

tor had it been patented.

Five or six years after Dripps' smoke
stack was in use a shark came along, took

notes of the device, and secured a patent

upon it. He had stolen property worth

keeping, and he made no claim until the

life of the patent was nearly expired. By
that time he supposed memories would

be blunted as to the particulars about the

first use of the smoke stack, and he en-

tered suit against the Camden & .\mboy
for the collection of royalty on his pat-

ent. The suit was tried, and the avidence

of those who had a hand in making the

stack was too much for the would-be

swindler.

The railroad associations established

years ago as a sort of insurance against

patent swindlers have done much to sup-

press the business of the patent shark,

but his operations are not entirely stop-

ped. When there is a powerful railroad

corporation as defender in a suit brought

by worthies of this character, they always

let the case drop, if a compromise cannot

be effected. But individuals who are ap-

palled at the prospect of the expense of a

lawsuit to collect royalty frequently pay

claims they know to be fraudulent rather

than go into court. This happens most

frequently when a man designs a useful

device and does not patent it.

An edifying illustration of how the

poor man is the natural victim of patent

swindlers, is shown by the experience of

a bright engineer who bought a farm with

his savings, and retired to enjoy the

peaceful calm of rural life, as many an-

other trainman has done, to his endless

regret. This engineer was of an ingeni-

ous turn, and he had no sooner entered

upon the toils of farm operating than he

began to devise mechanical aids that

would lighten the drudgery of his labor.

His mowing machine was first provided

with an attachment which protracted the

wear of the cutters; an improved clevis

was applied to his plows; he devised an

arrangement connected with his hay-

stacking rig, which reduced the number

of hands formerly needed to operate the

apparatus. These and numerous other

improvements were designed and made
at a neighboring smithy. One of the

hangers-on about the smithy was busy

taking notes of the inventions. By the

aid of a note-shaver of the district, one

of these harpies that afflict every rural

community, watching how they can turn

a dishonest penny, this hanger-on suc-

ceeded in securing patents on the ex-

engineer's inventions. All interest in the

patents was afterwards sold for a good
price to a company engaged in the manu-

facture of agricultural machinery.

That was not, however, the end of the

case, so far as the inventor was con-

cerned. A few years afterwards, an agent

of the concern that had bought the right

to the exclusive manufacture of his in-

ventions came round to solicit orders

for machinery. He went away without

an order, but he noted some of the patent-

ed devices which the engineer-farmer was

using, and carried the information home.

A few days afterwards the farmer re-

ceived notice that he was infringing the

patents controlled by the agricultural

machine making concern, and a bill for

royalty was sent in. He paid no atten-

tion, and used unhallowed language to

an agent who called, trying to collect the

money. Time went on, and a suit was

brought against the inventor who failed
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to take out patents. He went to a lawyer,

breathing defiance, and was prepared to

prove that the devices used were his own
invention. The lawyer knew better about

the difficulties of producing satisfactory

proof in a case of the kind, where the

patentee is presumed by the law to be

the inventor, and the sensible advice was

given, to pay the royalty.

That was the last straw to break the

engineer-farmer's faith in rural sim-

plicity or in the infinite harmonies that

pervade country life. The day after the

lawyer had given him advice to settle

with the rogues, he was at the office of

his old master mechanic, asking for a job.

He is running an engine again, and says

the life is more tranquil than that of

farming.

The Combustion Chamber and the Big
Flue.

In a paper recently read before one of

the railroad clubs by an assistant super-

intendent of motive power, a man who
has few peers in engineering experien.'e

and ability, the following sentences are

found: "Combustion chambers have their

uses and merits in stationary and marine

boilers of certain kinds and sizes, but to

shorten the flues of a locomotive boiler

from 6 to 14 inches to introduce separate

flue and flanged throat sheets, with the

concomitant endless troubles from cracks,

leaks and broken braces, etc., sacrificing,

at the same time, a hundred or so of

square feet of valuable heating surface, all

to get 6 or 14 inches space in the front of

the firebo.\ for combustion-chamber pur-

poses, seems like carrying a fad a little

too far. When the velocity of gases is

considered, of what possible use can such

combustion space be?"

This is a practical question concerning

the design of locomotive firebo.Nes which

is almost as old as the locomotive itself.

There were few locomotives sounding out

their echoes of progress in the United

States when certain savants found out that

the firebox surface was much more effi-

cient in extracting the heat from the fuel

gases than the tube surface. They con-

cluded at once that the proper thing to do

was to increase the firebox surface, even

at the expense of reducing the flue surface.

Their belief was true, so far as the value of

the firebox surface was concerned; but

when they proceeded to increase the fire-

box surface at the expense of the tube

surface, they were getting into deep water.

To carry out the principle logically, the

right thing to do would have been to

make the firebox a huge flue leading into

the smoke box. The early engineers all

remembered the bad steaming qualities of

locomotive boilers made with a single, or

even a return flue, and so they did not

care to carry their theories to the smoke

box. Instead of that, they made a com-

bustion chamber where the fuel gases

were to be mixed before they entered the

flues, and imagined that they had struck

the grand mean for taking all possible

heat out of the fuel.

Under this sentiment a great many com-

bustion chambers were introduced into

locomotive fireboxes, and some of them

are to be found in use to-day. We have

had considerable experience with that

medium for increasing the steaming ca-

pacity of locomotive boilers, and we have

seen not a few changed to a plain firebox

with increased length of flues equal to the

original depth of the combustion chamber.

But we have never seen this change made
where the engine did not steam better

and do its work with less consumption

of fuel than it did when the combustion

chamber was in use. We think we can

safely say that no man who has run a

locomotive under these changed condi-

tions has had different experience from

our own.

The sheets of the firebox where the

heat is generated naturally absorb more
heat per unit of surface than the parts

farther removed from the heat-generating

point, because the act of heat-absorption

cools the gases. By the time the gases

pass away from the point of heat supply,

they are becoming comparatively cool,

and the only way to extract the remaining

heat from them successfully is to pass

them through flues of small diameter,

where the remaining heat will be absorbed

by the large cooling surface compared to

the volume of gases passing through. If

the gases pass through a large chamber

and then into a large tube, the center of

the volume will not touch the surface that

is in contact with the water, and will pass

off at a higher temperature than they

would do if the passage were smaller. That

is why combustion chambers and large

tubes are never satisfactory.

There has been a theory that a combus-

tion chamber and large tubes are neces-

sary to complete the act of combustion

that has begun in the firebox, and there

seem to be very plausible reasons to sup-

port the idea; but they have never come
out right in practice. As the result of

practice is the final test of the value of all

theories, we must conclude that while the

combustion chamber and the big flue offer

alluring savings of heat, they have never

come up to their promise.

§ i @
Rules for Punishing Men in Case of

Accident.

The American Railway Association has

labored very successfully for several years

to produce rules for the movement of

trains that would be intelligible to the

ordinary railroad man; and there is no

doubt that their labors in a much needed

reform have saved many thousands of

dollars to railroad companies and have

kept in life and in the pursuit of happiness

many persons who would have been in

their graves under the accidents that

would have resulted from the use of the

old confusing rules. This is very good

as far as it goes, and the authors of the

reforms deserve unstinted praise, but there

is a good deal still to be done for regu-

lating train movement which the associa-

tion ought to take vigorously in hand. In

the old days there was a saying that train

rules were made to put them in the hole

when any accident happened and to ex-

onerate the management from blame.

That was undoubtedly true, and the worst

of it is that the modern rules are not ex-

empt from the same charge of unfairness.

The association's rules are based on equity

and all-round common sense, but railroad

companies are in the habit of adding

private rules of their own wnich are

statutes of unfairness. We read recently

the train rules of a transcontinental road

in which the enginemen of all trains were

prohibited from passing stations at a

greater speed than six miles an hour, and

we were informed that certain men had

been severely punished for violating that

rule when accidents happened, and yet it

was well known that no through train

could make running time on certain div-

isions unless the rules were broken. We
believe that rules of this character never

do any good, and that they develop bad

feeling between the men and the com-

panies. It seems to us that the railroad

companies keeping rules of this kind as a

club for their men are ashamed to show
them to the light of intelligent discussion.

If the American Association should insist

that no rules ought to be read for train

movement without being submitted to the

association, we are persuaded that abuses

of the kind mentioned would cease with

advantage to all concerned.

s i S
Some Urgent Needs.

The large locomotives of to-day have

brought us to a realization of some needs

that would be winked at in the smaller

fry. Among these we find the old small

cast-iron headlight step to be one de-

manding extinction as a necessary part

of a locomotive. It has been continued

for years after its usefulness had been

buried in a dead past, because it was sup-

posed to be of some assistance in reaching

the headlight on the class of engines that

had low boilers.

Those little mantraps have been respon-

sible for many a fall, and should never

have had a place on the smoke arch of an

engine, for the reason that they presented

barely surface enough for one foot to

rest on while a headlight was being

lighted or cleaned. Long practice makes

a man enough of an acrobat to perform

the lighting act, tor no time can be wasted

with a lighted match; but when it is neces-

sary to continue the aerial performance

long enough to clean and fill the lamp,

something more stable than a one-legged

perch is required on our present high

boilers.

One road, and one only, as far as our
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knowledge of the situation goes—but there

may be others—has made any attempt to

put up sometliing that can be called a

proper foundation to stand on while in-

specting or doing work on a headlight,

and that road is the Kansas City, Fort

Scott & Memphis. Superintendent of

Motive Power Nettleton has seen tht

need of action in the case, and met it with

a running board, about 24 inches long by

12 inches wide, duly bracketed to the

smoke arch at such a hight and position

as to make it a pleasure to do work on a

headlight.

Room for improvement can also be

found lower down, when we think of the

difhculties encountered in making an

effort to get under moguls and ten-wheel-

ers. The drivers on those engines are

in almost every case so close together as

to wholly prevent a man getting between

them on the ground. Access must be had,

then, by way of the top of frames, and a

step placed at the back cylinder head fur-

nishes a convenient means of getting

there. This need may appear trifling to

those who never have to deal with a

slipped or broken eccentric or a hot driv-

ing box, but it assumes giant proportions

when it keeps a man off of some other

fellow's time.

There is apparently very little import-

ance attached to the necessity of getting

under an engine, if we may judge by the

way all avenues are blocked. Notwith-

standing it is almost absolutely impos-

sible to get under between the wheels,

there is a tendency to choke up the best

remaining place—that is, the space im-

mediately behind the saddle—by filling

the space with the main air reservoir.

This situation is not so glaring while an

engine is over a pit; it is on the road that

it assumes a magnitude calling for a kick

long drawn out.

i i i
Train Men and Kidney Trouble.

We hear a good deal about train men
having a tendency to suffer from kidney

troubles, and the impression prevails that

the vibration of the cars or locomotives

produces this affliction. A well-known

physician who has had good opportuni-

ties of studying the maladies of railroad

men. while talking recently to the writer

on the subject, strongly insisted that the

vibration did no harm; that those who
acquired kidney disease in railroad ser-

vice had the malady developed by other

causes. "It is difficult," said the doctor,

"to follow the habits of a train man. while

on duty, sufficiently close to identify in-

fluences which might lead to serious con-

sequences; but I shall give you particu-

lars of a case from which useful inferences

may be drawn." Then he continued:

"I have a case now of the engineer and

fireman of a small stationary engine plant,

who is in the early stages of Bright's

disease; but they will be continuous, and

will cause his death. He has been a re-

markably robust man—perfect as a hu-

man type in all respects—and it puzzled

me for months to account for his present

condition, as he leads a temperate life. On
questioning him about his habits, I found

out that the boiler room was very hot in

summer, and in consequence he worked

with little clothing beyond his flannels.

He was a full-blooded man, and felt the

heat, and he was in the habit of frequently

stepping into the cool draft at the open

door and cooling off. There is no doubt,"

continued the doctor, "that this 'cooling

off,' the violent physical reaction, brought

on the germs of Bright's disease."

Although a brother of the writer, who
is one of the most eminent physicians in

Great Britain, has frequently remarked,

"One of the most dangerous things a man
heated by violent exercise, or otherwise,

can do, is to cool off quickly," we do not

pretend to explain the source of the dan-

ger. But the inference to us of what these

scientific physicians have said is, that it is

a dangerous thing for an engineer who
has got heated, to open the front window
and enjoy the refreshing current of air

that passes through his garments. It is

pleasant for a fireman, when he has toiled

with the scoop until a few minutes of rest

come, to get out into the gangway to let

the fresh air of earth cool his perspiring

person. Not altogether from choice, but

with something approaching pleasurable

change, the brakeman sweating over the

caboose stove jumps quickly upon the

top of cars to set brakes and enjoys the

rush of the frosty air.

That fresh, stimulating air, when ap-

plied to a heated body, contains the worm
that generates kidney trouble. Unless

promptly checked, kidney trouble be-

comes Bright's disease, which is as cer-

tainly fatal as consumption.

BOOK NOTICES.

"The Strength of Materials." A Text

Book for Manual Training Schools.

By Mansfield Merriman. Professor of

Civil Engineering in Lehigh University.

Published by John Wiley & Sons, New
York, and Chapman & Hall, Limited,

London. Cloth. $1.00.

This work, while of an elementary char-

acter, is written for the more advanced

students of manual training schools and

those whose mathematical attainments in-

clude algebra and geometry, and who have

also had a course in elementary mechan-

ical physics; the object of the work being

to put the subjects treated within the com-

prehension of those not up in the calculus.

This the author has done by an avoidance

of Greek characters, and reducing alge-

braic expressions to their simplest form.

This book is needed, and will be gladly

welcomed by a large number of working

students who are obliged to investigate

the design of beams and the subject of

moment of inertia without the aid of a

teacher. The work will be found in our

book department.

"Year Book of Railway Literature," com-

piled by Harry Perry Robinson. The

"Railway Age," Chicago. Price $1.

This is the first volume of what is going

to be an annual publication to put into

permanent form all papers or addresses on

the public relations of railways that have

appeared during the past year, and which

seem to be of sufficient value to be put in

permanent form. The selections appear

to have been very judiciously made, and

all the articles contained in the book are

well worthy of preservation. Among
those published are seven articles, on

"Railway Pools; Their Equity and Public

Value," by George R. Blanchard; "The

Industry of the Rail," by E. B. Thomas;

"An Address to Railway Men," by E. T.

Jeifery; "Railways—A Retrospect," by M.

E. Ingalls; "Railway Rates and Earnings

in Kansas," by E. P. Ripley; "Are Ameri-

can Railway Rates Too High?" by H. T.

Newcomb; "The Plight of the Railways,"

by Robert P. Porter; "The Scalping of

Railroad Ticket," by George H. Daniels,

and a variety of others of almost equal

value.

"A Romance in Transit." By Francis

Lynde. Charles Scribner's Sons, New
York. Price 75 cents.

This is a railroad story from beginning

to end, and is a pleasant addition to a de-

partment of literature which is exceed-

ingly meagre, considering the opportuni-

ties that the field offers for stirring roman-

tic stories. A great many railroad stories

have been written, but most of them are

the work of gushing people who know
nothing about railroad life and reveal

their ignorance on every page. Railroad

men have no use for writings of that kind,

although they are prone to read things of

a romantic nature which read as if they

really happened.

The author of "A Romance in Transit"

may not be a railroad man. but he cer-

tainly is accurately familiar with railroad

life, and makes out a story of natural sur-

roundings. The plan of the story may be

open to criticism, but the filling up is per-

fect. An assistant passenger agent, who
is also a machinist and engineer, is escort-

ing a party of sight-seers from Chicago to

Denver, and the private car of a railroad

president is on the same train. The A. P.

A. had met the president's daughter the

previous year and fell in love with her.

The story turns upon the adventures of

this couple.

"The Universal Carpenter and Joiner and

Wood-Worker's Assistant." Part first.

By Fred T. Hodgson. Published by the

Industrial Publication Company, 16

Thomas street, New York. Paper

cover, $1.

This work is compiled and edited for

the express use of the wood-working me-
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clianic, and is designed to put him in

touch with the geometry of his business

by practical examples of moldings.

Gothic arches and turned work, of a char-

acter only followed by the best paid of

the craft. The application of the carpen-

ter's square to the construction of poly-

gons is not the least interesting feature of

the book, and the chapter on drawing

instruments and their uses is very good

for beginners in the art.

It is the intention of the author to issue

five parts, each complete in itself, the

price of the five numbers to be $5. There

are 250 illustrations and 180 pages in the

initial number, all of the greatest interest

to the wood-worker. We handle this work

in our book department.

"The Power Catechism." Power Publish-

ing Company, New York. Price $2.

This is a catechism collected from the

pages of Power, and covers all the prin-

cipal practical subjects relating to the

care of boilers. The scope of the work

maybe understood from a few of the head-

ings of the fifteen sections into which the

book is divided. Among them we find

Classifications of Boilers; Bursting Pres-

sure; Riveting Joints, Braced and Stayed

Surfaces; Combustion and Firing; Heat-

ing Feed Water; Horse-power of En-

gines; The Slide Valve; The Corliss En-

gine and Engines in General. The book

will be found of great value and interest

to stationary engineers.

"American Railway Management," by

Henry S. Haines, New York. John

Wiley & Son. Price $2.50.

The author of this book has been one of

our best known railroad managers. He
was for years vice-president and general

manager of the Plant system, and was well

known as president of the American Rail-

way Association, the interest of which he

worked most vigorously to advance, and

with much success. The book consists of

a collection of addresses delivered by Col.

Haines on a great variety of topics of

value and interest to railroad men. The

addresses are well worthy of preservation,

and we are glad to see them collected in

book form. The book ought to be in the

library of every railroad man interested in

his business.

who arc interested in the running and

management of locomotives. The reports

show very careful research and painstak-

ing compiling. They are all.so good that

we can hardly with justice select one for

commendation above the other. The dis-

cussions contain the ready expressions of

the most practical kind of practical men,

and are full of sound and useful informa-

tion. The report is for sale in this office.

i i i

Annual Report of Traveling Engineers'

Association.

"The Proceedings of the Fifth Annual

Convention of the Traveling Engineers'

Association." Edited by W. O. Thomp-

son, secretary, Elkhart, Ind. Price 75 cents

bound in cloth, and $1 bound in Russia

leather.

This highly interesting report, which

has just reached us, contains 254 pages of

the standard size. It is one of the most

interesting reports of technical society

proceedings we have ever read, and we

cordially recommend it to all our readers

No Demand for Railway Men in China.

We have repeatedly warned railroad

men against paying any attention to lying

reports that emanated from New Eng-

land, to the eflfect that railroad men were

in demand in China. We had the best

reasons for believing that the reports to

this effect were deliberate lies, and said so;

but still we have continued to receive in-

quiries about whom to apply to for em-

ployment on the railroads in China.

We are now able to give official infor-

mation, contained in the report of United

States Consul-General Goodnow, at

Shanghai. The Consul-General reports

as follows:

"The American only invites starvation

who comes here without a definite con-

tract of employment with some reputable

firm made before he leaves America. I

must advise United States railway em-

ployes that there is at present no market

for their labor in China, and should more

roads be constructed, there will be a mar-

ket only if these roads are built by Amer-

icans."

The Consul-General says he has had

many inquiries from American railroad

men as to the chance for employment in

China, so he describes the small Chinese

railroad system, to show the hopelessness

of looking in that direction for work.

There are only two railways in operation,

with a total mileage of 293^ miles. They

employ only twenty-seven foreigners, of

whom four are engineers, managers and

division superintendents. The operatives

are practically all Chinese, and a foreigner

cannot compete with them.

The highest-salaried natives are the

telegraph operators, at $40 per month.

Engineers get $20 to $30, and trainbands

and trackmen $6 to $10 per month. All

of this is in Mexican silver, worth 44 cents

gold on the dollar. The roads are pay-

ing 15 per cent, dividends. Another road

is under construction from Shanghai to

Woo-Sung, fourteen miles, Chinese doing

all the work, and the first sod was recently

turned on the projected road from Han-

kow to Peking, the completion of which

depends upon the success of the Belgian

syndicate in floating its loan.

Mr. Goodnow recounts the ambitious

schemes of Director Sheng. of the Im-

perial Railways, to create a vast system

of railways in Central China, and incloses

a map showing the projects. He says

Sheng's plan is to build these roads as

money can be borrowed outside of China.

He proposes to couple with the railway

loans a government loan of $80,000,000 to

pay the balance of the Japanese war in-

demnity. In this way the option of build-

ing the Chinese roads would be held out

to the parties taking the government loan,

and the support of foreign governments

for the government loan would be secured

by allowing the successful syndicate to

furnish all the material and skilled labor

needed for the railroads. Mr. Goodnow
points out that under these conditions

there will be no market for American

railway material or labor, unless Amer-

icans furnish the money to build the rail-

ways.

The joint committee of the Master Cai

Builders' and Master Mechanics' Associa-

tions, which met at Niagara Falls recently,

have decided that the next convention will

be held at Saratoga. The committee made

a very thorough investigation of the vari-

ous places where accommodation could be

secured for the convention, but they had

finally to fall back upon Saratoga, as all

the other places were deficient in hotel

accommodation. Congress Hall will be

the headquarters of both associations, as

usual. At the last convention, a resolu-

tion was carried by the Master Mechanics'

Association recommending that the two

conventions should be held during the

same week, each association taking alter-

nate days for the transaction of business.

Efforts in this direction have been made

repeatedly, but without success. It ap-

pears that the members representing the

Master Car Builders' Association refused

to agree to the plan proposed by the Mas-

ter Mechanics' Association.

i s i
Arctas Blood, who died at Manchester,

N. H., on November i4th, aged 81 years.

has been identified the most of his busy

life with the mechanical history of his

country. In 1853 he established a ma-

chine company in Manchester, which was

afterwards incorporated as the well-known

Manchester Locomotive Works. In 1872

Mr. Blood secured control of the fire ap-

paratus business of the Amoskeag Com-

pany, and made a specialty of fire engines,

putting out the first horseless machine at

that time. He was remarkably successful

as a business man. being owner of a cotton

mill, president of a bank, president of a

cotton and woolen mill, and also of a

paper mill, besides being a vice-president,

treasurer or director in many other com-

panies.

s i @
Through the courtesy of Secretary

Moseley, we have received an advance

copy of the "Eleventh Annual Report of

the Interstate Commerce Commission."

It contains the usual valuable information

to be found in this volume, and we will

draw upon it from time to time for ex-

tracts, giving information which we think

our readers will be interested in.
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PERSONAL.

Mr. John E. Stearns, general manager

of the Boise, Nampa & Owyhee, of Idaho,

has resigned.

We will give 25 cents or allow that

amount on subscription for copies of our

issue of August last.

Mr. W. W. Layman, master mechanic

of the Ohio River Railroad, at Parkers-

burg, W. Va., has resigned.

Mr. F. P. Boatman, recently appointed

master mechanic of the Columbus, San-

dusky & Hocking, has resigned.

Mr. Wm. Voss, the well-known master

car builder, has been appointed superin-

tendent of the Ohio Falls Car Company.

Mr. C. M. Stansbury has been appointed

master mechanic of the Pecos Valley, vice

Mr. G. F. Miller. Headquarters at Eddy,

N. M.

Mr. Patrick S. O'Rourke, superinten-

dent of the Southern division of the Grand

Rapids & Indiana, at Ft. Wayne, Ind.,

has resigned.

Mr. W. W. Wilson, assistant general

manager of the Gulf, Beaumont & Kan-

sas, has been appointed treasurer. Office

at Beaumont, Texas.

Mr. George F. Evans, general manager

of the Maine Central, was elected vice-

president at a meeting of the directors of

that road in November.

Mr. Charles Laws has been appointed

general foreman of the St. Louis South-

western shops, at Tyler, Texas, vice Mr.

William Shiermann, resigned.

Mr. H. H. Lane, secretary of the Mo-
bile, Jackson & Kansas City, has been

promoted to the position of superinten-

dent; headquarters. Mobile, Ala.

Mr. Ira C. Hubbell, purchasing agent of

the Kansas City, Pittsburg & Gulf, has

also been appointed purchasing agent of

the Omaha, Kansas City & Eastern.

Mr. W. A. Simmons has been chosen

president and general counsel of the Car-

rabelle, Tallahassee & Georgia, with head-

quarters at 29 Broadway, New York.

Mr. J. C. Nickolas has been appointed

general foreman of repair shops of the

Mexican National, at the city of Mexico,

vice Mr. R. W. McConnell, resigned.

Mr. D. E. Maxwell, general manager

and purchasing agent of the Florida Cen-

tral & Peninsular, has been chosen vice-

president, in addition to his former duties.

Mr. Charles H. Voges, gang foreman,

has been promoted to the position of gen-

eral foreman of the "Big Four" shops, at

Bellefontaine. O., vice Mr. Timlin, re-

signed.

Mr. F. W. Fratt. superintendent of the

Texas Midland, at Terrell, Texas, has

resigned to accept the position of super-

intendent of the Galveston City Street

Railway.

Mr. W. J. Corrington has been made

manager of the St. Louis branch of the

Davis & Egan Machine Tool Company.

He was formerly connected with the main

office, at Cincinnati, O.

Mr. W. R. Ellis, of the Pullman Car

Company, has accepted the position of

superintendent of the Missouri Car Wheel

plant, to be established in the Madison

Car Works, Madison, III.

Mr. D. J. Timlin, general foreman of

the "Big Four" shops, at Bellefontaine,

O., has r&igned to accept the position

of machine-shop foreman of the Wabash
Railroad, at Moberly, Mo.

The Oregon Improvement Company
has been reorganized under the name of

the Pacific Coast Company, and Mr. C.

J. Smith, receiver of the old company, has

been made general manager.

Mr. A. R. Anthony, trainmaster of the

Philadelphia & Reading, has been ap-

pointed assistant superintendent of the

Shamokin division of that road, with

headquarters at Catawissa, Pa.

Mr. Henry B. Spencer has been ap-

pointed assistant superintendent of the

Alabama Great Southern, with office at

Birmingham, Ala. He is a son of Presi-

dent Spencer, of the Southern Railroad.

Mr. E. Fisher has resigned as assistant

superintendent of the Michigan Central,

at Jackson, Mich., to accept the position

of general superintendent of the Toronto.

Hamilton & Buffalo. Headquarters at

Hamilton, Ont.

Mr. W. T. Godfrey, of the Oregon

Short Line shops, at Pocatello, Idaho, has

been appointed master mechanic of the

Salt Lake & Ogden Railway, vice John

Hurst, deceased. Headquarters at Salt.

Lake City, Utah.

Mr. W. H. Carson, superintendent of

the Arkansas & Choctaw, has been ap-

pointed assistant general manager, and

Mr. C. M. Boswell has succeeded him as

superintendent. Both have headquarters

at Texarkana, Tex.

Mr. E. La Lime, superintendent and

master mechanic of the New York &
Ottawa Railroad, at Santa Clara, N. Y.,

has resigned to accept the position of mas-

ter mechanic of the Ohio River Railroad,

with lieadquarters at Parkersburg, W. Va.

Mr. Charles T. Means has been chosen

to .succeed the late Aretas Blood as agent

of the Manchester Locomotive Works,

Manchester, N. H. Mr. Means has been

connected with the corporation for twen-

ty-four years, and has for several years

been the acting agent.

Mr. T. M. Downing, master mechanic

of the "Big Four" shops, at Delaware.

O., has been appointed superintendent of

motive power of the Columbus, Sandusky

& Hocking Valley, vice Mr. F. P. Boat-

man, resigned. Mr. Downing was for-

merly master mechanic of the Elgin.

Jolict & Chicago.

There have been a number of changes

recently in the management of the Lima

Locomotive & Machine Company's

Works. Mr. W. C. Mitchell, of Texas,

has been chosen general superintendent;

Mr. Wm. T. Harps assistant to Mr.

Mitchell, and Mr. A. J. Bean has been

promoted to foreman of the erecting

shop.

Mr. Charles Russell has been appointed

superintendent of the Rocky Mountain

division of the Northern Pacific at Mis-

soula, Mont., vice Mr. E. J. Pearson

transferred to the Pacific division of the

same road at Tacoma, Wash. Mr. Rus-

sell has been a roadmaster on this division

for five years, and is a practical railroad

man.

Mr. Adam Ray, after running an en-

gine on the Baltimore & Ohio for exactly

forty-five years, was retired on September

30th last. "Pap" Ray, as the trainmen

call him, was singularly fortunate in his

long career as engineman, having only

been in one serious accident, caused by

a lap order. He is now sixty-five years

of age, and considers that age much too

early to retire, and he is looking for a

new position.

The Kansas City, Pittsburg & Gulf

has assumed control of the Omaha, Kan-

sas City & Eastern and Omaha & St.

Louis Railroads, and President A. E.

Stilwell announces the following changes:

Mr. Robert Gillham, general manager and

chief engineer, Kansas City, Mo.; Mr.

John M. Savin, assistant general man-

ager and general superintendent, Quincy,

III; Mr. F. Mertsheimer, superintendent

of motive power and equipment, Kansas

City, Mo.; Mr. John N. Voorhis, division

master mechanic, Quincy, 111., and Mr.

C. E. Soule, superintendent, Quincy, 111.

The following changes have been made

on the Marquette route: Mr. J. J. Conolly

has been appointed superintendent of mo-

tive power and machinery of the Duluth,-

South Shore & Atlantic Railway; Mineral

Range Railroad and the Hancock &
Calumet Railroad. Mr. J. C. Shields has

been relieved of the duties of master me-

chanic of the Mineral Range and Han-

cock & Calumet Railroads, and will here-

after devote his entire time to the opera-

tion of these two roads. Mr. C. G. Mingay

has been appointed master mechanic of

the Mineral Range and Hancock & Cal-

umet Railroads, and will, under the direc-

tion of Mr. J. J. Conolly, have charge of

the motive power and machinery.

The Newton Machine Tool Works, of

Philadelphia, have recently issued their

"Catalog, No. 33," which contains fine

illustr.ations of a great many of the tools

made by the company. It is got out in

first-class shape, and gives succinct de-

scriptions of the numerous tools illus-

trated. It will be found a very useful

reference for those in charge of tools and

for people having to do with the ordering

of machine tools.
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EQUIPMENT NOTES.
The Toledo Oil Works are having five

cars built by Murray. Dougal & Co.

Morris. Nelson & Co. are having fifty

cars built by the Illinois Car and Equip-

ment Company.

Three six-wheel connected engines are

being built for Russia at the Baldwin

Locomotive Works.

The Lima Locomotive and Machine

Company are building six cars for the

Manhattan Oil Company.

The Pittsburg, Bessemer & Lake Erie

have 400 cars under construction by the

Schoen Pressed Steel Company.

The Wells, French Company are en-

gaged on an order of 200 freight cars for

the Swift Refrigerator Company.

The Pullman Palace Car Company are

building 200 freight cars for the Kansas,

Memphis & Birmingham Railway.

Five consolidation engines for the

Beech Creek Railway are under way at

the Schenectady Locomotive Works.

structed by the Michigan Peninsular Car

Company.

The Atchison, Topeka & Santa Fe have

placed an order with the Dickson Loco-

motive Works for five heavy consolida-

tion engines.

Five hundred freight cars are under

construction by the Missouri Car and

Foundry Company for the Missouri Pa-

cific Railway.

The Dickson Locomotive and Machine

Works have under construction, for the

Sanyo Railroad, of Japan, two six-wheel

switch engines.

The Cooke Locomotive Works have

received an order for one ten-wheel en-

gine from the Bangor & Portland Rail-

road Company.

It is reported that an order has been

given to the shops of the Atchison, To-

peka & Santa Fe to build twelve consoli-

dation locomotives.

The Schenectady Locomotive Works
are building ten six-wheel connected en-

CAXADIAN LOCOMOTIVE.

The Allison Manufacturing Company
are working on an order for 350 freight

cars for the Central Railway of Brazil.

The Pittsburg, Bessemer & Lake Erie

have ordered two consolidation engines

from the Pittsburg Locomotive Works.

Four six-wheel connected engines are

being constructed at the Baldwin Loco-

motive Works for the Texas Pacific Rail-

way.

The Chicago, Lake Shore & Eastern

Railway are having twenty-five cars built

by the Illinois Car and Equipment Com-
pany.

Murray, Dougal & Co. are building

four cars for the Eagle Cotton Oil Corn-

many, and one car for the Empire Oil

Works.

The Columbus, Hocking Valley & To-

ledo railway are having 200 freight cars

built at the Michigan Peninsular Car

Works.

The Chicago & Eastern Illinois Rail-

way have an order for ten freight cars

under way at the Haskell & Barker Car

Works.

The Detroit, Grand Rapids & Western

Railway are having 250 freight cars con-

gines for the New York, New Haven &
Hartford Railroad.

The Schenectady Locomotive Works
are turning out an order of ten eight-

wheel engines for the New York Central

& Hudson River Railroad.

The "Big Four" are having one con-

solidation engine built at the Richmond
Locomotive Works, and six six-wheel

connected engines built at the Brooks
Locomotive Works.

H. K. Porter & Co.. of Pittsburg,

have recently received an order for two

compressed-air engines for the Cambria

Iron Company, of Johnstown. These en-

gines will be used for mining purposes,

for which they are admirably adapted.

They are six coupled and give a much
better adhesion than the four-coupled

compressed-air engines previously used.

A recent high wind in Jersey blew the

bell oflf one of the Royal Blue flyers the

other day. We don't know whether to

credit this entirely to the wind or not, but

rather lean to the idea that there was some
deucedly weak spot on some of the fasten-

ings.

Canadian Locomotive.

The locomotive shown has recently been

built by the Canadian Locomotive & En-

gine Co., of Kingston, Ont., for the Que-

bec Central Railway.

It has cylinders 20 x 24 inches and driv-

ing wheels 62 inches diameter. The driv-

ing wheel base is 8 feet 6 inches and total

wheel base 23 feet 1 5^ inches. The weight

in working order is about 96.000 pounds,

of which 62,000 pounds are on the drivers.

The boiler is of Scotch steel yi inch thick

and 525^ inches inside diameter at the

smallest ring. It is designed to carry a

working pressure of 160 pounds per

square inch. The throat sheet is 9-16 inch

thick. Outside side sheets 7-16 inch thick.

Back sheet and tube sheets ^ inch thick.

The crown sheet and back sheet of fire

box are Y^ inch thick and the side sheets

5-16 inch thick. Front water space is 3^
inches; side and back space 3 inches. The
stay-bolts are i inch diameter. The
foundation ring is double riveted.

It will be seen from these particulars

that the boiler and fire-box conform very

closely to American practice. There are

191 2-inch tubes 11 feet 8 11-16 inches

long. A No. 3 triple sight feed lubricator

is used, and Garfield locomotive injectors.

The United States metallic packing is

used for rods and valve stems. The
Westinghouse air brake is used for tender

and trains and the American brake for

driving wheels.

The Pennsylvania has over 90,000

freight cars equipped with the automatic

coupler, and 60,000 with air brakes and

automatic couplers. All the 3.700 locomo-

tives are equipped with the automatic air-

brake, and the 4,000 passenger cars with

the automatic coupler and air brake.

i i i
The Interstate Commerce Commission

has extended the time for equipment of

locomotives and cars with safety appli-

ances, two years. Representatives of rail-

roads asked for a five-year extension,

which was fought by the representatives

of labor organizations. The action of the

Commission is therefore a compromise

for the warring interests at the Washing-

ton hearing, in December.

^ ^ %
Judge Seaman, of the United States

Circuit Court, has entered a decree in the

case of the Central Trust Company of New
York against the United States Car Com-
pany, in which he orders the defendant to

pay to the court within ten days $2,018,-

708.32. The money is due the complain-

ing company for principal and interest

upon certain first-mortgage bonds and

coupons. In case of default in the pay-

ment ordered, the court also decrees that

Master in Chancery Sherman is authorized

to advertise the plant of the company at

Hegevvisch, III., to be sold at auction.
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Schenectady Locomotive No, 2, for
Purdue University.

Nearly all railroad men are familiar

witli the fact that several years ago the

Schenectady Locomotive Works built for

the Purdue University an eight-wheel

locomotive for their engineering labora-

tory, on which tests were made that settled

many problems in locomotive engineering

which were previously matters of guess

and contentious speculation. The loco-

motive proved exceedingly useful, so far

as its capabilities were concerned; but ad-

vances in the art of steam engineering left

it behind, and it was necessary to secure

something more in line with modern loco-

motives to keep the engine up to the high-

est measure of usefulness. This seems to

have been achieved in a locomotive re-

in the parts subjected to the most severe

stresses. The driving axles, piston rods,

crank pins and side rods are made of

Huid pressed nickel steel furnished by the

Bethlehem Iron Company, a material des-

tined in the near future to eliminate well-

known weaknesses in locomotive con-

struction.

For ordinary work, the cylinders are

20 X 24 inches, and the cylinder provided

for putting on to make the engine com-
pound is 30 inches diameter. The valves

are Allen Richardson, with a maximum
travel of 6 inches; the outside lap is I'A

inches. Steam ports are 18 x 1^, and ex-

haust port 18x3 inches. Theboiler is of the

extended wagon top type, 52 inches diam-

eter at the first ring, and built to stand a

working pressure of 250 pounds to the

looked or ignored. This is, the conniv-

ance or aid which some railroads give

scalpers, eitlier openly or otherwise, and

as long as this is continued, there can be

little done toward abating the rate-cutting

which this entails. This was particularly

true of the World's Fair year, and is still

true in some cases.

A friend went to the Boston ticket office

of one of the largest railroads in New
England, and inquired the fare to Chi-

cago and return by a circuitous route.

The rate of fare was given, but there were
restrictions as to route and dates. He
then crossed the street to a broker's, and
was informed that they would furnish him
with the ticket he desired, without any
of the restrictions the railroad had named,
and for about $8 less fare. He wanted a

Si'HK.NKcrALJi Li.)l_ii.UuTlV10 MIR I'UIiDUB UNIVEKSITY.

cently built by the Schenectady Loco-

motive Works for the university named,

and shown in the annexed engravings.

In general appearance, the engine does

not differ much from an ordinary eight-

wheel engine, but it has numerous pe-

culiarities which will render it a most
valuable machine for making tests to

demonstrate the value of certain cylinder

proportions and conditions of operation.

The most radical difference from other

locomotives is in the cylinders, which can

be changed in size, and it has a saddle ar-

rangement by which the engine can be

readily converted into a compound by
changing one cylinder.

The intention of the builders appears

to have been to make a model engine, so

far as design and material are concerned,

and they have used the best of everything.

It may be a significant indication of com-
ing events that nickel steel is largely used

square inch. The firebox is 72 1-16 inches

long and 34^ inches wide and 79 inches

deep, which means that the firebox goes

down between the frames. The grate area

is 17.74 square feet.

The engine is provided with two Ash-
ton safety valves, one of them being a

muffled valve, the other an open pop. It

has a Mcintosh blow-off cock and a dou-

ble sight feed cylinder lubricator. Two
Sellers class "M" improved injectors arc

used. The boiler is lagged with magnesia
sectional covering. Jerome metallic pack-

ing is used for piston and valve stems. A
star headlight with 16-inch reflector is

provided.

i i i
One Phase of the " Scalping " Question.

The agitation which is now going on
regarding ticket scalping has several

phases, one of which is apparently over-

ticket, and was told to be seated a few

moments.

A messenger immediately crossed the

street to the very office he had come from,

and brought back the desired ticket, with-

out any of the restrictions they had named.

To a greater or less extent, this same

thing is being done in most cities to-day,

and until railroads stop the practice of

cutting rates and aiding the scalpers' busi-

ness, there is little use in wasting time

in conference as to how they shall be

suppressed. This phase at least is in the

direct control of the roads.

It is reported that the Texas & Pacific

Railroad are going to make large additions

to their repair shops at Marshall, Tex. It

is the intention to make the shops suf-

ficiently commodious for the building of

new freight and passenger cars.
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Headlight Curtain Operated by Air.

For the many years past since head-
lights have been obscured by a curtain

when an engine was in on a siding to

clear, there have been a great many ideas

worked up with the view of lowering and
raising the curtain from the cab, for the

purpose of avoiding an encounter with

the elements on stormy nights.

A scheme for this purpose is shown
herewith, and one that is believed will

perform its duties in every case without
the necessity of a climb to the headlight

to see what is the reason the "old thing
don't come down." The device consists

of a small casting which performs the

function of a cylinder and auxiliary reser-

voir. To the" cylinder is fitted a piston.

piston, when the auxiliary pressure will

force the piston down and give the proper

movement to the curtain roller. This ac-

tion, it is seen, is positive in both direc-

tions. The device is an ingenious and
simple one for the purpose, but the neces-

sity for the sprocket chain is not obvious,

without it is designed for use inside the

lamp. There is no reason why it cannot

be made chainless and make an all-gear

connection on the outside of the lamp.

Jim Skeevers says that there should be

a small pipe in this system by which to

blow out the lamp, from the same three-

way cock that controls the curtain. Acker,

McCoskry & Molis, of Muscatine, Iowa,

have patents pending for this curtain

manipulator.

HEADLIGHT CURTAIN OPERATED BY AIR.

the upper end of which terminates in a

rack, into which meshes a gear wheel lyi

inches diameter. On the same shaft witli

this gear is a sprocket wheel 7^/2 inches

diameter, connecting by means of a

sprocket chain with the i^-'nch gear on
the curtain roller.

A reference to the sectional side ele-

vation will make it plain that when air

is admitted to the underside of the piston,

the piston will go up, and the rack will

turn the gears and cause tlie curtain to

descend and cover a 23-inch headlight

glass. When the light is obscured, the

piston is at the top of the cylinder and
just past a small feed groove, which posi-

tion allows the pipe air pressure to enter

the auxiliary reservoir, and the pressures

are thus equal in the system while the

curtain is down.

To raise the curtain, it is only neces-

sary to exhaust the air from below the

English Ideas on Rails and Track
Work.

At the meeting of the Institution of

Civil Engineers Mr. Harold Copperth-
waite, in a paper on this subject, said:

"An ideal permanent way would be one
that, lasting the longest possible time

with the least possible repair, and carry-

ing the largest and fastest trains, was so

designed that all its parts would fail to-

gether, or, in other words, would require

renewal at the same time; and it has been
the object of all railway engineers to ob-
tain the nearest approach to this possible

under practical conditions. That they

have not entirely succeeded must be ad-

mitted."

He then spoke of the almost universal

employment of Baltic or Scotch fir for

ties, the most of them being creosoted,

and as the crecsoted ties had an average

liie of twelve to fifteen years on busy

lines (which is also the life of rails there)

there is little demand for better ties.

Tile results with metal ties have been

disappointing as the increased first cost

has shown no proportionate added life.

The author knows of no metal sleeper

system in Great Britain which is giving

good results under fast, heavy traffic.

Two Australian woods, jarrah and

karri, are to be tried, and the results are

anxiously awaited. They are about dou-

ble the weight of the present ties, and

this, it is thought, will add to the stability

of the roadbed. They cost about $1.40

each at present, but it is believed this can

be reduced if they are widely used.

He further says:

"All engineers will agree that a prop-

erly proportioned double-head rail of 65

to 70 pounds per yard, supported on ties

34 inches apart center to center, is strong

enough to carry any loads on these

islands and any additional weight is in-

tended to be worn off."

As one-half a pound per yard is rather

more than is worn off per yard during the

year, he figures that it would take twenty

years to wear an 80 pound rail, and forty

years to wear a 90 pound rail down to the

limit.

As many of our American lines are

now laying 100 pound rails, they are pro-

viding for a long life—on this basis. Mr.

Francis W. Webb advised against the

turning of rails, as it made a noisy road,

and it seemed as though the best way to

break rails was to turn them.

Tests were made by substituting lead

fishplates for the steel ones and noting

the distortion, thus showing to what ex-

tent the rail depended on the fishplates

for support. This of course varies with

the way the ties are supported, in some in-

stances as high as 95 per cent, of the fail-

ures being in the fishplate holes, due to

poor tamping.

A South African Railway.

There has recently been opened the

completing link of an extensive line of

railways in South Africa, the entire length

being 1,356 miles. The present extension

is 490 miles long, and has been built in

two and a half years.

The line is 3 foot 6 inch gage, and is

laid with 60-pound rails on steel sleepers.

There are numerous bridges of varying

spans, fifteen of them being about 100

feet.

This will reduce the time of travel from
Capetown to Bulwayo from eight days to

eighty hours, reduce the cost to about

one-third of the former amount, and places

Bulwayo within three weeks of London.

An exciting item of news, which could

not wait for mail transmission, has been
wired under the sea, to the effect that

Dublin is going to indulge in electric

cars.
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Heisler Mountain Locomotive.

The Heisler locomotive has been placed

upon the market with a view of meeting i

growing demand for a strictly high-class

are provided with extra oil pockets. All

the journals of the motor-engines are of

bronze and adjustable tor wear; likewise

the cross-head gibs.

HEISLEK MOUXTAIN LOCOMOTIVE.

land and West Coast companies (London
& North Western and Caledonian), how-
ever, on learning the intention of the

North Eastern management, immediately

commenced building dining

saloons. The Midland Com-
pany appear to have won this

peculiar 'race,' for their car

was on the metals some time

before the others were com-
pleted."

i © @

Long Hours on German Rail-

roads.

Railroad life in Germany
leaves a good deal to be de-

sired. It is stated that out of

a total number of persons em-

ployed on the State railways

(274,264), one-third "are on

duty twelve hours daily. Near-

ly 20,000 work thirteen hours;

12,000 are employed fourteen

hours, and nearly 5,000 work fif-

teen hours, and a similar num-

locomotive, which in design, workman-

ship and material, is in no way inferior to

that of the standard direct connected en-

gines common to American railroads; and

one that has an exceedingly flexible wheel-

base and great tractive power, without

the inherent defect common to the older

styles of geared tramway engines.

In general the arrangement consists

essentially of a boiler mounted upon a

steel main-frame, supported at each end by

two swiveling driving-trucks. A centrally

located longitudinal driving shaft trans-

mits power to the trucks from the motor-

engines, which are located under the cylin-

drical shell of the boiler, but free there-

from and bolted to the main frame.

The boiler is of the standard locomotive

type, made entirely of homogeneous steel.

It is provided with a large fire-box and

ample heating surface in the flues. The
boiler is made with a wagon top to pro-

vide large steam room and to keep the

tubes and crown-sheet submerged when
on grades. The smoke-box at the front

is so arranged that all the tubes are readily

accessible for cleaning. The crown sheet

is inclined downward at the rear to insure

being submerged when on grades, and is

fitted with safety fusible plugs. The front

head is arranged with two hand wash-

plates. One is located suitably for the

crown sheet, two at the bottom of the fire-

box. Two blow-off cocks are also situated

there.

The valves are balanced and operated

by a pair of hardened links. Instead of

using four eccentric straps and eccentrics,

but two heavy straps are used, thus very

much simplifying the valve gear. After

properly adjusting the valve, all parts are

keyed so they cannot be deranged after

leaving the works. The eccentric straps

TKUCK OF UEISLEIt LOCOMOTIVE.

British Dining Cars.

We received from Mr. A. J. Chisholm

the following letter after our correspon-

dence columns were printed:

"The paragraph in your issue of Oc-

tober, 1897, respecting these magnificent

vehicles, would lead your readers to sup-

pose that they were first built in this coun-

try by the Midland Railway Company.

This is not the case—in fact, the Gre.at

Northern Company built a dining saloon

at Doncaster long before the Midland

management had even thought of follow-

ing their leader in this respect. The Great

Northern car, however, was built for the

convenience of first-class passengers.

"Turning, however, to the introduction

of third-class dining cars, it is a well-

known fact that the idea first originated

on the North Eastern system. The Mid-

ber sixteen hours. Among 18,844 en-

gine-drivers and stokers, nearly 3,000

work thirteen hours a day, 2,743 four-

teen hours, 1,273 fifteen hours, and 1,096

sixteen hours.

The pointsmen number 18,867, and of

these 11,234 work from ten to twelve

hours, 1,771 thirteen hours. 1,105 four-

teen, 278 fifteen, and 202 sixteen hours.

Under these circumstances it is no

wonder there are frequent accidents,

and that the reproach is brought

against the Railway Department that

a false economy underlies all these ar-

rangements with the employes. As the

income of the department exceeded ex-

penditure last year by the enormous sum

of 469,500,000 marks (£23.475,000), more

liberal treatment of railwaymen is de-

manded.
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Circular Planing on Cylinder Saddles.

Tlie old-time hammer and chisel fit to

the smoke box for cylindersaddles, vvithall

of the time killing uncertainties of the cut

and try process before the saddle is pro-

nounced "good enough," has been re-

placed by General Foreman Place, of the

Burnside shops, Chicago, by the arrange-

ment shown in our engraving.

A half saddle is leveled up on the planer,

and the surface that has a bearing against.

the smoke arch is planed by clamping the

operating tool saddle to the cross-rail so

as to be immovable on the latter longi-

tudinally, but leaving the tool head free

to move on its center, and thus describe

from that center to the point of tool, a

The New York Railroad Club.

The paper entitled "Fads, Customs and

Their Costs," presented to the club by its

author, Mr. R. P. C. Sanderson, at the

December meeting, will be memorable as

one that stirred up the members to as

warm a discussion as any in the history of

the club. Everybody seemed to have their

war paint on, to repel the attacks on their

individual fads, and so vigorous was the

fight that the author, though known to be

fertile of resource and not addicted to

"bad breaks," was kept busy in trying to

sustain the positions taken in his paper,

honestly made, no doubt, but open to

criticism, and this the paper received with-

out mercy.

CIRCDLAR PLANING ON CYLINDER SADDLES.

radius equal to that of smoke arch it is

desired the saddle to fit.

The opposite saddle being left free to

move, is connected to the swivelling tool

head by means of a bar, and on motion
being given to the latter, the cutting tool

describes an arc of correct radius if the

tool is of proper length out of the clamps,

this point, of course, being decided by
measurement. This method of fitting cy-

linders to arches is pronounced a good
thing for two reasons; one is the quality

of the job when completed, and the other

is cheapness of labor cost. To those who
have banged away at a chisel for a couple

of days, working "double header," that is,

a man on each side, and a board screen be-

tween as a back stop for the flying chips,

this scheme looks as though there was
something in it.

Cast stacks of 520 pounds, at $3 to $4
each, furnished an opening for some ad-

verse comments on foundry practice,

where a casting for a stack could be made
for 0.6 cent a pound. When the exten-

sion-front item was reached, Mr. Rufus
Hill, the inventor of the original exten-

sion front, gave an interesting and amus-
ing history of the working of his device,

affording a rare treat to the members, in

the opporunity to hear from the lips of

the inventor the reasons for his develop-

ment of the well-known device. In con-

nection with the retaining of cinders in

the extension front, a story was told of

an electric-light plant whose boilers were
run exclusively with refuse from exten-

sion fronts, and a visitor who was in-

formed of the fact that the fuel was
doing duty in a firebox for the second

time, asked: "Where do you burn it

next.^"

The subject of pressed steel for freight

cars was one that received the earnest

attention of every car man present, and

that part of it referring to trucks was

pretty well perforated by the shafts of cold

sarcastic fact resurrected for the occasion.

The statement that a diamond truck of

steel, suitable for a 30-ton car, could be

built for $74.50 per truck, caused a spasm

to some of those present who had vainly

tried to get up such a truck at a figure in

the vicinity of $100, and failed; but the

author was strongly entrenched with fig-

ures to substantiate the price shown in

type—600-pound wheels at 0.85 cent a

pound, however, was looked upon as too

thin a price for good wheels. Every part

of the paper was treated to a searching

inquiry, and those items not well but-

tressed were handled rough enough. From
the way the champions flew to their res-

cue, it don't look as though fads received

a serious set-back; but the paper was well

written, and as well defended by its

author.

i i i
Dallas, Texas, is the home of Mrs. C.

W. Mead, who has attained the high

eminence of inventing a car coupler. The
local papers are enthusiastic about the

great event. Mrs. Mead's invention, they

say, has all the simplicity of the Janney

coupler, and is really more effective, be-

cause it can be operated on sharp curves

as easily as on a straight track. Mrs.

Mead has spent twenty years on this

work, and is greatly admired by her

acquaintances because of the mechanical

genius she has shown. We are gratified

to find local opinion so favorable to the

lady who has invented a car coupler; but

we cannot help thinking that she would

have been working more in her own line,

if she had devoted her attention to im-

proving the sewing machine, or in pro-

ducing a cradle that rocked automatically.

s i i
A committee of the Railway Master

Mechanics' Association, of which Mr. J.

H. Manning, of Omaha, Neb,, is chairman,

has sent out a circular asking for informa-

tiun rencerning boiler coverings. The
association ought to be pretty well in-

formed on this subject soon, for it has

been reported on three times within the

last few years.

i g i
The Brooks Locomotive Works com-

pleted, November 27th, the last of twenty

locomotives built for the Lake Shore &
Michigan Southern Railroad. This order

was executed in remarkably quick time,

the Brooks Company having booked the

order October 2d and begun shipping

November 5th, since which date they

have delivered to the railroad company at

the rate of seven a week. Foreign ex-

changes please note.
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Air=Brake Department.

The Effect of Brake-Beam Hanging
Upon Brake Efficiency.

BY R. A. PARKE.

After so many years of the use of brakes

upon railroad trains, after such elaborate

and costly experiments to secure high

brake efticiency, it would appear strange

if any important advance in the construc-

tion of brake gear upon cars were yet to

be discovered.

Surrounded, as it is, by dynamical con-

ditions which are in themselves very com-

plicated, and which are only as yet par-

tially understood, it is not altogether sur-

prising that a systematic analysis of the

design and action of brake gear has been

neglected; but the complexities are not

too great to permit a sufficiently satisfac-

tory analysis to be made, and the pros-

pective benefits to be derived from the

information thereby obtained appear to

reward the tiresome work which such an

analysis has involved. That such an

analysis has afforded the clue to such

a simple modification of the present mode

of suspending brake beams as will enable

trains to be stopped thereby in from 10

to 15 per cent, shorter distance, suffi-

ciently attests the value of attacking

dynamical problems through the methods

of theoretical mechanics.

Let us suppose a box of merchandise,

in the form of a perfect cube, each edge

of which is 12 inches long, to be dropped

upon the parallel platform from the open

door of the rapidly moving train. Im-

mediately after the box comes into con-

tact with the platform, it will, in all proba-

bility, roll over and over a number of

times before finally coming to rest upon

the platform. The reason for this is quite

evident. The center of gravity of the box

is 6 inches from each face of the box, while

the frictional resistance between the plat-

form and the box is at its lowermost sur-

face, and is, therefore, an eccentric force.

This frictional force tends both to stop

the motion of the box and bring it to rest

(a retarded motion of translation), and

also to cause the box to turn end over end

(a motion of rotation).

Now, instead of being a perfect cube,

let it be supposed that this box is 12

inches long and 12 inches wide, but only

2 inches high, so that the center of gravity

is only i inch from the top or bottom

face of the box. Let this box be dropped

from the moving train so that it strikes

upon the platform upon its bottom sur-

face. It is now quite likely that the box

will simply slide along upon the platform

until it comes to rest, without the pro-

duction of any rotation. It must not for

• Extract from a paper read before the No-
Tember meeting of the New York Railroad
Club.

CONDUCTED BY P. M. NELLIS.

a moment be supposed that, because this

box has merely slid along the platform

without rotation, there has been no ten-

dency for the box to rotate.

If, as it slides along upon the platform,

the box should encounter an uplifted end

of a warped plank, so that a new and

greater retarding force than the mere

friction of sliding becomes interposed, it

is most probable that the box, thin as it

is, will now rise up at the rear end and

rotate about the forward edge, turning

over at least once.

Again, let us suppose a box 2 feet square

and 6 feet high to be loaded with pig iron

and to be standing upon one end. One
man pushes against the box in an en-

deavor to overturn it. Nothing results.

A second man assists in pushing against

the box, but with a like result. A third,

a fourth and a fifth man successively lends

his additional aid in pushing against the

box, but with no better result. A sixth

man, however, in lending his aid to the

other five, enables the box to be over-

turned. The sixth man did not overturn

the box. Each man contributed a certain

force which had a tendency to overturn

the box, and, when only one man pushed

against the box, he produced a tendency

to overturn it. As, man by man, he re-

ceived more aid, the pressure of the box

upon the earth was more and more trans-

ferred to the edge farthest from the men

until, finally, when the sixth man arrived,

the weight of the box was entirely trans-

ferred to the farthermost edge and the

box was overturned.

This leads us to the situation to be con-

sidered whenever the brakes are applied

to the wheels of a moving car, though,

to fully appreciate this fact, we must first

understand what results from applying

brakes. The stopping of the car is only

what indirectly results.

To more fully appreciate this statement,

let us consider, for simplicity, a single

moving car which, by some means or

other, has been set in motion, but which,

at the time of our consideration, is mov-

ing alone and unattached to any other

vehicles. If. while the car is moving upon

the railroad track, the brakes are applied,

the car will soon come to a stop. But let

us suppose that, by means of a balloon,

the car, while still in motion, is, in its en-

tirety, lifted up from the rails before the

brakes are applied, so that the wheels are

no longer in contact with them. The car

is still moving with the same speed that it

had before the balloon lifted it and, as

the wheels were rotating at their custom-

ary speed, through contact with the rails,

before the car was lifted from the rails,

they still continue rotating as they did

when the car rested upon the track. Il

we now apply the brakes, we can readily

understand that what happens is that the

rotation of the wheels will be quickly

stopped through the friction of the brake

shoes upon them; but the car, with its

trucks and wheels, will continue to move
along at the same speed that it did before

the brakes were applied. In other words,

the only effect of applying the brakes has

been to stop the rotation of the wheels.

Plainly, therefore, the effect of apply-

ing the brakes to the wheels of the

car is not directly the means of

stopping the motion of the car; the

mere stopping of the rotation of the

wheels has nothing to do with altering

the speed of the car, if no other forces arc

thereby introduced than would occur un-

der the supposition that the car is not in

contact with the rails. We also perceive

that the only direct function of the brakes,

as applied to the wheels of the car, is to

check their tendency to continued rota-

tion. This then, and this only, is the im-

mediate effect of applying the brakes to

the wheels of the car.

The instant that any tendency toward

sliding of the wheel upon the rail occurs.

the frictional resistance, due to the pres-

sure of the wheel upon the rail, immediate-

ly asserts itself, and causes the wheels to

persist in their rotation, notwithstanding

the fact that the brake shoes, in rubbing

upon the wheels, offer a resistance to

their continued rotation. It should be

plain, therefore, that what actually re-

tards the motion of the car is the fric-

tional resistance, or backward force, of

the rail upon each wheel.

The tendency of the frictional resistance

applied by the rails to the wheels, when

the brakes are applied, is to overturn the

car body about an axis of rotation which

is situated at the center plate upon the

forward truck, and also to overturn each

truck about an axis of rotation situated at

the point of contact between the forward

pair of wheels and the rails. The car

body does not actually overturn, neither

does either truck overturn, for the simple

reason that the forces tending to over-

turn them are insufficient. It is not diffi-

cult to conceive, however, that, if the car

wheels were provided with teeth, which

were very strong, and that the rails con-

sisted of racks, with correspondingly strong

teeth, and that the brake shoes were also

racks which could be suddenly forced

into the teeth of the wheels, the rotation

of the wheels would be instantly stopped

by an application of the brakes, and both

the car and the trucks might actually

tumble end over end.

Fig. I represents the body of a car in
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motion, where tlie brake beams are sus-

pended from the trucks. By introducing

the forces which are applied to the car

body by all external objects with which it

is in contact, we have all the conditions of

a free body, the motion of which may
now be conveniently studied. Each of the

forces is represented by an arrow, as is

also the direction of motion of the car.

There are, or may be, six difTerent forces

directly applied to the car body by con-

nected objects, during an application of

the brakes. They are. respectively, a for-

ward pull upon the draw bar at the for-

ward end of the car, represented by D ;

Fig. 1.

a backward pull (which may also be a

forward push) upon the draw bar at the

rear end of the car. designated by D^;

an upward supporting pressure P^ from

the forward truck, at the forward center

plate, which is, of course, equal to the

portion of weight of the body supported

by that truck; an upward supporting pres-

sure P„ from the rear truck, which is like-

wise equal to the portion of the weight of

the car body carried upon that truck. The
two additional forces applied directly to

the car body by external bodies are those

marked H, each being a horizontal re-

tarding force applied respectively by the

forward and rear trucks at the forward

and rear center plates. The two forces H
will be regarded as invariably equal, dur-

ing an application of the brakes, for the

reason that the retarding forces resulting

from the application of the brakes to the

two trucks should always be equal. In

addition to the forces directly applied by

other bodies which are. or may be, in con-

tact with the car body, there is always

the additional force of gravitation, or what

we customarily designate as the weight

of the car body, represented by JV .

Another force, acting through the cen-

ter of gravity of the car body, is desig-

nated by E. It is with this force that we
have chiefly to deal in considering the

difference in the magnitude of the forces

Pj and P„. When the brakes are applied,

and the two forces H are thereby applied

by the trucks to the car body, the ima-

ginary force E is immediately called into

existence, whereby, through what we call

inertia, the car body tends to continue its

movement in spite of the resisting forces

applied to it.

In Fig. I. it is seen that all the retard-

ing forces are applied to the car body
at a point considerably below its center

of gravity. The resultant of this system

of retarding forces must be equal, and op-

posite in direction, to the force £, and.

being applied below the center of gravity

of the car body, it is an eccentric force

resisting the forward motion of the car

body. It, therefore, tends both to cause

a retardation of the motion of the car

body and to cause the car body to rotate

about the forward center plate, at Pj. The
result is that the portion of weight car-

ried upon the rear truck is diminished,

and, as the weight of the car body must

be carried by the two trucks, there is a

corresponding increase in the weight car-

ried upon the forward truck.

Such being the fact, it is unquestionable

that a less pressure of the brake shoes

must be exerted upon the wheels of the

rear truck than could be e.xerted upon the

corresponding wheels of the forward

truck, to prevent wheel sliding at the

rear truck. The greatest brake shoe pres-

sure which can be applied to the wheels,

without causing them to slide upon the

rails, is thus limited by the pressure of the

wheels of the rear truck upon the rails,

and no further consideration whatsoever

need be given to the forward truck. What
we have now to consider alone are the

conditions existing upon the rear truck.

Fig. 2 represents the rear truck of the

car under consideration. Here again it

will be seen, as in the case of the car body.

that the forces T^ and T^, resisting the

forward motion of the truck, are applied

at tlie lowermost points of the structure,

while the forces urging the truck for-

ward are, first, the force /, due to inertia,

applied at the center of gravity of the

truck, and, second, the force H, applied

at the center plate, far above the center

of gravity. This condition inevitably re-

sults in a reduction of the normal pres-

sure of the rear pair of wheels upon the

rails, and in a corresponding increase in

the pressure of the forward pair of wheels

upon the rails.

We finally reach the primary object of

this discussion, which, briefly stated, is a

realization of the facts that, during any

application of the brakes, the rear truck

carries the least weight, and, in any case

where the brake beams are suspended

from the truck, the rear pair of wheels of

the rear truck exerts a less pressure upon
the rails than any other pair of wheels

upon the car. If this fact is now clearly

understood, it will be equally clear that,

in order to prevent wheel sliding, a uni-

form brake shoe pressure upon each pair

of wheels must be limited to what is safe

upon the rear pair of wheels of the rear

truck.

It is not uninteresting, however, to

know that the correctness of these con-

clusions has long ago been demonstrated

by Mr. P. H. Dudley, through actual ex-

periment. In 1876, Mr. Dudley placed a

passenger car upon a track scale in such

a manner that three of the four pairs of

wheels rested upon solid ground, while

the rear pair of wheels rested upon the

scale. The pressure of the fourth pair of

wheels upon the scale was weighed, and

then, the brakes upon the car having been

fully applied by hand, a locomotive was

attached to the forward end of the car, and

the pressure of the rear pair of wheels

upon the scale was again weighed. The
results of these weighings, together with

an approximate measure of the force of

the pull upon the car by the locomotive,

and such other data as was at the time

obtained by measurement, demonstrate

that the removal of weight from the rear

pair of wheels was what should be ex-

pected. The car was then moved back-

ward, so that only the forward pair of

wheels of the rear truck rested upon the

scale, the balance of the wheels resting

upon solid ground. The pressure of the

forward pair of wheels upon the scale was

then weighed, and, after the brakes were

applied, the locomotive exerted a forward

pull upon the car, and the pressure of the

wheels upon the scale was again weighed.

This experiment demonstrated that the

weight which was removed from the rear

pair of wheels was correspondingly trans-

ferred to the forward pair of wheels, and,

as nearly as could be determined by the

irregular forward pull by the locomotive

upon the draw-bar, the results were such

as to fully confirm our conclusions.

It is a clearly established fact, therefore,

that the customary method of organizing

brake gear so that the same pressure of

the brake shoes shall be applied to each

pair of wheels, necessitates the reduction

of that brake shoe pressure to within the

safe limit for the rear pair of wheels. Cer-

tain apparent inconsistencies in air-brake

practice may be explained in part through

this condition of things. Such seeming

inconsistencies include the fact that it has

been customary in the past to use a cal-

culated braking power of only 70 per cent,

of the weight of freight cars, while the

custom has been to use a calculated brak-

ing power of 90 per cent, upon passenger

cars. It will now be understood that a

greater reduction in the portion of cat

body weight carried by the rear truck

occurs with short freight cars than with

long passenger cars. It will also be un-

derstood that a greater transfer of weight

from the rear pair to the forward pair of

wheels occurs with the short wheel base
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of freight car trucks than occurs with the

longer wheel base of passenger car trucks.

These two facts combine to reduce the

safe brake shoe pressure upon freight car

wheels more in proportion than upon pas-

senger car wheels. It is true that other

important influences bear upon this ques-

tion, and these other features may profit-

ably be considered.

A careful investigation has revealed the

fact that, by a proper inclination of the

brake-beam hangers, the brake shoe pres-

Fig

sure upon each pair of wheels may be

fairly proportioned to the pressure of that

pair of wheels upon the rails.

It is manifest that the rear pair of

wheels, when the car is moving in one

direction, becomes the forward pair of

wheels when the car is moving in the

other direction. It is, therefore, absol-

utely essential that any successful method
employed for increasing the brake shoe

pressure upon a pair of wheels when the

car is moving in one direction, must de-

crease tile brake shoe pressure upon that

pair of wheels when the car is moving in

the other direction. This is precisely

what residts from a proper inclination

of the brake-beam hangers.

Fig. 3 represents diagrammatically the

action of the brakes upon each pair of

wheels of a truck when the brake hangers

have the direction of the tangent to the

wheel at the center of the brake shoe. The
same pull P is applied to each brake beam.

The brake shoes apply a downward fric-

tional force F^ to the forward pair of

wheels, and an upward frictional force F„

to the rear pair of wheels. The center of

the brake shoe is shown to be at the inter-

section of these forces upon each pair of

wheels, and lines representing the brake

hangers are drawn tangent to the wheels

at those points. It must be observed that,

with whatever force F^ the brake shoes

act downwardly upon the surface of the

forward pair of wheels, the wheels react

upwardly upon the brake shoes, and this

upward force is directly resisted by the

brake hangers. There is thus a direct

compression in the forward brake hang-
ers equal to the frictional force F In a

similar manner, it will readily be under-

stood that the rear brake hangers are sub-

jected to a tension which is equal to the

frictional force F„.

Let us now consider an exaggerated

case of inclination of the brake hangers,

such as is shown in Fig. 4. Each brake

beam is here subjected to the same pull

P as in Fig. 3: but the frictional forces of

the brake shoes upon the two pairs of

wheels are no longer equal, as they were
in Fig, 3. Let us first consider the for-

ward pair of wheels of Fig. 4. When the

brake shoes have been brought into con-

tact with the forward pair of wheels, the

combination is something similar to a

toggle joint. The reacting upward fric-

tion of the wheels upon the brake shoes

strongly tends to carry the brake shoes

upwardly, along with the surface of the

wheels, and, on account of the nearly hori-

zontal position of the hangers, there is

a strong tendency to force the forwarl

pair of wheels away from the center of the

truck. This tendency is, of course, re-

sisted by the truck frame, and thereby a

powerful pressure occurs between the

brake shoes and the wheels, in addition

to that pressure resulting from the pull /-"

upon the brake beam. In this way, the

brake shoe friction F^ upon the forward

pair of wheels of Fig. 4 is materially great-

er than is the case in Fig. 3, where the

angle of the hanger is such that it exerts

no influence to force the brake shoes

against the wheels.

The effect of the inclination of the hang-

ers upon the friction of the rear pair of

Fig. 5.

wheels of Fig. 4, is precisely the reverse

of what it is in the case of the forward

pair of wheels. The reacting downward
friction of the wheels upon the rear brake

shoes has a strong tendency to carry the

brake beam downward, which, with such

an inclination of the brake hangers, would
swing the brake shoes away from the

wheels. The effect of the pull P upon the

brake beam is thus in part offset by the

opposing tendency to draw the brake

shoes away from the wheels, and a much
diminished frictional action of the brake

shoes upon the rear pair of wheels results.

It is only further necessary to point out

the fact that if the angle of inclination of

the hangers were great enough, the fric-

tion f„ upon the rear pair of wheels might

be reduced to practically zero, while the

mere initial contact between the brake

shoes and the forward pair of wheels

would then result in almost instantly

creating such a high frictional force F^

as to lock the wheels and cause them to

slide upon the rails.

It is thus seen that if the brake hangers

are so adjusted that they have the same
angular direction as the tangent drawn to

the wheel at the center of the brake shoe,

as in Fig. 3, the frictional resistance offered

by the brake shoes to the rotation of the

wheels will be the same upon each pair of

wheels. If, however, the brake hangers

be sufTiciently inclined to the tangent at

the center of the brake shoe, the frictional

resistance of the brake shoes to the rota-

tion of the forward pair of wheels will be

very greatly increased, while the resist-

ance to the rotation of the rear-wheels will

be merely nominal. It is not difficult to

conceive that if the hanger be given a less

inclination to the tangent, the increase

of the brake shoe pressure upon the for-

ward pair of wheels and the reduction of

the pressure upon the rear pair of wheels

will not be so great; or, going one step

further, that we may, by selecting a suit-

able angle of inclination of the brake

hangers, proportion the fi.ctional forces

Fj and F^ in almost any way desired. If,

therefore, we can ascertain the extent

to which the forward pair of wheels of

the rear truck presses more heavily upon
the rails in an emergency application of

the brakes, than does the rear pair, we
may be able to determine such an angle

of the brake hangers that the brake shoe

pressure upon the forward pair of wheels

shall be correspondingly greater than that

upon the rear wheels.

It will be observed that, if, in Fig. 4, the

wheels rotate in the opposite direction,

through motion of the car in the opposite

direction, what has been considered the

rear pair of wheels will now become the

forward pair. At the same time, also, the

effect of the inclined hangers upon the two
pairs of wheels has been reversed, so that

it is still, under the changed conditions,

the leading pair of wheels which is sub-

jected to the greatest brake shoe pressure,

and the rear pair of wheels which is sub-

jected to the reduced pressure. Here,

then, is a method of the utmost simplicity

which fulfills the requirements of the case.

It will be interesting to discover the

effect of the inclination of the brake

hangers where the brakes are suspended

-— Direction of Motion
E

Fig. 6.

from the trucks, but outside of the wheels

instead of between them. Fig. s will serve

to illustrate such a case.

As heretofore shown, the application

of the brakes results in an increased pres-

sure i?j between the forward wheels and

the rails, and a decreased pressure R, be-

tween the rear wheels and the rails, where-

by an increased rail friction T^ might be

utilized at the forward pair of wheels. An
angle (j) is shown to exist between the

directions of the brake hanger and the

tangent at the center of the shoe, which

causes the brake shoe pressure to be in-

creased upon the rear pair of wheels, and

to be diminished upon the forward pair of

wheels. This is precisely the reverse

of what is desired. If the desired result

is to be effected through an inclination

of the brake hanger, it is quite evident

that, where the brake beams are hung
outside of the wheels, the hanger must
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incline inwardly instead of outwardly.

which is, of course, out of the question,

for constructive reasons. The wheel, it-

self, stands in the way of inclining the

hanger inwardly, and this alone is a suf-

ficient impediment to the application of the

principle in cases where the brake beams

are suspended from the trucks, but outside

of the wheels.

As a foremost consideration, therefore,

it is necessary, in order to realize the ad-

vantage of the principle of inclined brake

Fig. 7.

hangers, that the brakes shall be inside

hung. It has been the practically univer-

sal custom to suspend the brake beams

of passenger trucks outside of the wheels.

This is radically wrong if proper effi-

ciency of the brakes is desired. There

seems to be little objection to hanging

passenger brakes between the wheels.

There appear to be many advantages in

doing so. The objection, if any, would

appear to be a somewhat less acces-

sibility; and this objection appears to

be of small significance in compari-

son with the advantages. The most im-

portant advantage is that the brake

shoe pressure upon the different pairs ol

wheels may be so proportioned that, in an

emergency application of the brakes,

trains may be stopped in from 10 to 15

per cent, shorter distance, without any

increased liability of injurious wheel slid-

ing. This advantage is, of itself, so im-

portant as to overshadow all objections.

By hanging the brakes between the

wheels, the hangers of the rear beam pull

downwardly, while the hangers of the

forward brake beam push upwardly, there-

by tending to diminish the tilting of the

truck, instead of aggravating it. as in the

case of outside hung brakes.

Still another most e.xcellent feature of

inclining the brake hangers is the fact

that the weight of the brake beams and

attached parts thereby tends to swing the

brake shoes away from the wheels, after

release of the brakes, and gravity thus

accomplishes what ordinarily requires the

use of brake-beam release springs.

Nothing has. as yet. been said with re-

spect to outside hung brakes which are

suspended from the car body. An inves-

tigation of the conditions prevailing when
brakes are thus hung from the car body,

emphasizes the undesirability of this form

of brake gear, and only brief considera-

tion need be given it.

Fig. 6 diagrammatically represents a

ear body with brakes hung therefrom, and
indicates all the forces which are im-

pressed upon it during an application of

the brakes. It will be observed that, in

addition to all the forces applied to a car

body when the brakes are suspended from

the truck, as shown in Fig. I, there are

four new forces to be considered, namely,

those applied by the hangers of each

brake beam. The downward pull of the

brake hangers from the forward brake

beam of each truck is represented by F^,

and the upward thrust of the hangers of

the rear brake beam of each truck is rep-

resented by l\.

Let us now consider the extent of the

tendency of the car to overturn about the

forward center plate during an applica-

tion of the brakes. As in the case illus-

trated in Fig. I, the effect ol inertia oper-

ates as a force acting through the center

of gravity of the car body, at a consider-

able distance above the center plate, and

there is, in this respect, the same tendency

to cause rotation about the forward center

plate as was found to exist in the case of

Fig. I. In addition, however, we here

find the downward force V^ from the for-

ward truck acting with a considerable

leverage to pull the forward end of the car

body downward, and the upward force V^

of the forward truck acting with a con-

siderable leverage to lift the rear end of

the car body. The downward force V^

from the forward brake beam of the rear

truck acts with a much greater leverage

than that of the front truck forces, to re-

strain an upward motion of the rear end

of the car body; but the upward force V^

from the rear brake beam of the rear

truck acts with a still much increased

leverage to lift the rear end of the car

body. It will thus be manifest that the

transfer of car body weight from the rear

to the forward truck, in an application ol

the brakes, is much more considerable in

this case than in that where the brake

beams are not suspended from the car

body. Somewhat anticipating what fol-

lows, it may be well to here note that if

the upward force V^ from the rear brake

beam should exceed' the downward force

Fj from the forward brake beam, the

transfer of weight from the rear to the

forward truck will be still further ag-

gravated.

It is interesting now to consider the

effect upon the truck of suspending brakes

from the car body. In Fig. 7 there are all

the forces which were found, in consider-

ing Fig. 2, to be applied to the new truck

with inside hung brakes. In addition,

however, we find the two new forces V^

and V^, applied to the truck through the

hangers of the forward and rear brake

beams, respectively. In other words, the

brake shoe friction acts upwardly upon

the forward pair of wheels, but does not

cause an equal and opposite downward
pull upon the truck frame, as in the case

where brakes are hung from the truck;

and the downward frictional force of the

brake shoes upon the rear pair of wheels

does not cause an equal and opposite up-

ward thrust upon the truck frame. These

are therefore additional forces applied to

the truck by the car body, and have an in-

fluence upon the tendency of the truck

to overturn.

Now let us consider the tendency of the

truck to overturn. The truck is dragged

forward by the car body with a force H,
and is impelled forward by a force /, due

to inertia, against the resistances T^ and
7", at the rails. The action of these two
forces H and /, with their respective lever-

ages, tends to overturn the truck about

the lowermost point of the forward pair

of wheels. But, in addition to the oppo-
sition exerted by the forces IF„ and P„
(respectively, the weight of the truck and
a portion of the weight of the car body)

to an overturning of the truck in a for-

ward direction, the upward force Kj, act-

ing with a moderate leverage, and the

downward force V^, acting with a very

considerable leverage, may completely

neutralize any tendency of the truck to

overturn upon the forward wheels. This

action of the forces V^ and F„ may be

conceived to even more than balance the

action of the forces H and /, and to thus

have a lifting tendency upon the forward

pair of wheels, which will decrease the

weight carried to the rails, and simultan-

eously increase the weight carried to the

rails by the rear pair of wheels. A care-

ful investigation of the conditions reveals

the fact that this is what actually does

occur in practice; that is, if the same brake

shoe pressure be applied to both pairs of

wheels, the forward pair is the one that

will most easily slide upon the rails, in-

stead of the rear pair, as is the case where
brakes are hung from the trucks. It will

Fig. 9.

therefore be evident, that it is desirable to

reduce the brake shoe pressure upon the

forward pair of wheels, and to increase the

brake shoe pressure upon the rear pair of

wheels, in order to obtain the greatest

efficiency with the least danger of wheel

sliding. In other words, here is a case

of outside hung brakes in which it is ad-

vantageous to incline the direction of the

brake hangers outwardly from the tan-

gent.

In designing brakes with inclined hang-

ers, therefore, it is of the utmost import-

ance that the brake hangers should be

as long as possible. For this reason it is
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important to use brake heads of such a

construction that the lower end of the

hanger shall be as near the center of the

brake shoe as possible. Fig. 8 will serve

as an illustration of this most desirable

feature. Those forms of brake head in

which the lower end of the hanger is

secured at a considerable distance above

the center of the brake shoe, are least to

be desired.

Fig. 9 illustrates the application of in-

side brakes with inclined hangers to a

Canadian Pacific passenger truck. In this

Fig. 10.

case, the angle of inclination, when shoes

and wheels are new, is 15° 49', and the

length of the brake hanger is 18 inches,

the form of brake head shown being

necessary on account of the position of the

equalizer spring seat. The calculated brak-

ing force is about 95 per cent, of the

weight of the car, and the total maximum
friction of the brake shoes in an emer-

gency application is about 22.9 per cent,

of the weight of the car. The stopping

efficiency is theoretically about 10 per

cent, greater than if the brakes had been

hung in the ordinary way. A train of

Canadian Pacific cars, with this truck

brake equipment, was tested upon the

main line of the road near Montreal. The

day was a fair one and the rails in average

condition. The stops were made with

the high braking power upon a portion

of the cars, and a braking power of 90 per

cent, upon others. The wheels of the cars

with high braking power slid during the

last ten or fifteen feet of each emergency

stop, and the wheels of the cars having

the 90 per cent, braking power slid

through about half this distance. All pres-

ent were so much impressed with the

unusual eiTectiveness of the brakes, and

one or two stops were made from esti-

mated speeds and the distance measured.

Making ample allowance for errors in

judgment as to speed, the stops made
appeared to be about 15 per cent, shorter

than any recorded passenger train stops

from similar speeds.

Fig. 10 illustrates the application of in-

side hung brakes to the standard passen-

ger truck of the Pennsylvania Railroad,

the angle of the hanger being 19° 53' when
the shoe and 36-inch chilled iron wheel

are new. The calculated braking power

is about 95 per cent, of the weight of the

car, and the total maximum brake shoe

friction in an emergency application of

the brakes, is 2,3.3 per cent, of the weight

of the car. The stopping efficiency of

this brake gear is about 11 per cent, great-

er than if the brakes were applied in the

ordinary way.

Fig. II illustrates the standard passen-

ger truck of the Erie Railroad. The length

of the brake hanger is 24 inches, and the

angle of inclination is 20° 24' when the

brake shoes and 36-inch steel tired wheels

are new. The braking power is about

97 per cent, of the weight of the car, and

the total maximum friction of the brake

shoes is 23f2 per cent, of the weight of the

car. The increased stopping efficiency of

this brake gear is about 13 per cent, great-

er than would be the case if the brakes

were hung in the ordinary manner.

It may be said in conclusion, that there

appears to be no reasonable doubt that

high efficiency of brakes can only be at-

tained by suspending the brake beams

from the truck frame and between the

wheels. It is rarely a difficult matter to so

suspend the brake beams of four-wheeled

passenger trucks that the stopping effi-

ciency of the brakes will be at least 10 per

cent, greater, and so that trains may be

stopped in approximately 10 per cent,

shorter distance, than if the brake beams

are hung in the customary manner. It

may be questioned whether a consider-

able proportion of the freight trucks in

service have a sufficiently long wheel base

to enable the full advantage of inclining

the brake hangers to be realized. Where

the wheel base is short, it is impossible

Fig. 11.

to make use of sufficiently long hangers

at a sufficient inclination, and it is prefer-

able to use longer hangers with a less in-

clination.

The 5lideometer.

The "Doctor Standard" article in Oc-

tober number has called forth numerous

inquiries regarding the Burlington brake

trials. A number of these inquiries per-

tain directly to the Slideometer and the

bearing this instrument had in the tests.

The acompanying sketch, with the de-

scription of the instrument, taken from

the record of the tests, will serve to make

this feature better understood. We
quote from the official record as follows:

"At an early stage of the tests, the un-

looked-for shocks in the rear car made it

evident teethe committee that an exceed-

ingly important element in a long train

contest was not provided with any regis-

tering device. The want of such a device

became all the more apparent with the 50-

car trains, which, it has been estimated,

increased the violence of any particular

shock in a greater ratio than the square

of the number of cars added."

"The sliding movement of some of the

tool boxes and loads during the earlier

stops suggested to the referee the impact

gage, or 'Slideometer,' as it was imme-

diately named. On the ninth morning of

the tests the Slideometer was first used,

and its records at once became one of the

most important during the contest.

"The device consists of a wooden

trough 14 feet long by 6 inches wide,

made of clear white pine, smoothly

planed. In the trough slides in either di-

rection a wrought iron weight 5 inches in

diameter and 3 inches high, weighing

16^ pounds. Crude as the device may

appear, it has answered its purpose per-

fectly, registering all the various de-

mands made by the competitors. Whe-

ther a violent shock forward of from 50

to 150 inches, a jerk backwards, or a suc-

cession of rapid forward and back

movements, the Slideometer always told

the story, and doubtless met the different
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demands on it much better than more

elaborate devices which might have been

prepared, could the importance of some
such gage have been foreseen. Its sim-

plicity adds to its value, as it can readily

be reproduced in any locality for testing

purposes, or drilling men in handling

long trains, etc.

"Shocks in ordinary handling of trains

with slack couplings over sags, hog backs

and working in yards, will move the disk

from two to eight inches. Twelve inches

has been estimated as sufficient to be in-

jurious to live stock and equipment. Re-

peated blows of 12 to 20 inches in the

mixed and loaded car tests were sufficient

to start the loads at the rear of the train

through the end of the cars; the loaded

cars, thus, through the movement of the

loads, becoming a check in weighing the

length of the slideometer movement that

was admissible and inadmissible."

Book for Air Pump Repairmen.

The most useful and complete treatise

on air pumps is, beyond a doubt, a paper

on "Air Pumps, Their Troubles and

Treatment, and Tools For Making Re-

pairs," which appears on pages 20-55 of

the Air Brake Men's Proceedings. The
committee that compiled the report is

perhaps the strongest aggregation of air

pump men that could be gotten together.

Every air pump repairman should have

a copy of the book. Paper, 50c. Leather.

"5c.

The Southern Pacific shops, at Port-

land. Ore., are reported to be more busy

with work than they have been since the

depression of business commenced, four

vears ago.
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Another Pressure Recorder Card.

Mr. H. C. Frazer sends us another pres-

sure recorder card, which we publish

herewitli.

This card is different in several respects

from the one whicli appeared in this de-

partment last month. The travel has

been increased to twenty-four inches per

hour, and now plainly records numerous
successive applications and releases; the

failure to do this successfully having been

the most serious drawback to the re-

corder heretofore, as a device of real

value. The release of brakes was made,

with few exceptions, in the full release

position, and brake valve handle was then

returned to running position.

The feed valve attachment does not

seem to be working properly, as is shown

by the variation of the pressure lines be-

beween Center St., Adeline, Market and

Broadway, etc.

The most noticeable feature of the card

is the emergency stop at the water tank

CORRESPONDENCE.
Increased Brake Cylinder Pressure

in Quicit Action.

Editors:

Early last April I made some practical

tests to determine the amount of train-

pipe air taken into the brake cylinder in

an emergency application of the brake.

Having been interested in the discussion

of this question in your columns, I have

recently repeated the tests, which, with the

results, are as follows:

I screwed a test gage into the auxiliary

of an 8-inch brake, and put another test

gage in the oil plug hole in the cylinder.

Then charged up so the three gages (in-

cludinggage at brakevalve) registeredjust

70 pounds. With a 7^-inch piston travel

and a full service application, the pres-

sures equalized at just 50 pounds. With
a stop cock in the triple exhaust I reduced

the cylinder pressure to 30 pounds, re-

A Suggestion.

Edilors:

In "Questions and Answers" in Octo-

ber issue, J. P., of Marshalltown, la., asks

1st. "Where does the trouble lie in the N.

Y. Engineer's valve, plate No. 3, when it

does not release; 2d. The same in D-8
Westinghouse valve."

I would advise him to make the follow-

ing test: 1st. Put valve in running posi-

tion. Pump up maximum pressure on

engine and tender; 2d. Throw valve to

full emergency, and let train line hand
fall to zero; 3d. Place brake valve in full

release position and watch the hands on

gage. If the red or reservoir hand goes

clown to the black or train line hand, and

both rise together, it indicates that the

pipe from the main reservoir to the br.ike

valve is stopped partly up. I have on sev-

eral occasions found the trouble in the

strainer, being choked up with cinders,

pipe rust, moisture, etc., which is, as a

2
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Train Pipe Air In Quick Action.

Editors:

I have been interested in the writings

of Mr. Willett, J. P. Kelley, and yoursell

in regard to the amount or pressure of air

obtained in the bral<e cyUnder by train

line air entering it in emergency applica-

tion, and have therefore made a few ex

periments to see if I could not find out

for myself what it would be with an 8-inch

cylinder and 8-inch travel.

I first applied the brake by a full service

application, and obtained 50 pounds pres-

sure in the cylinder. I then closed a stop

cock which I have in the pipe from ex-

haust port of the triple to the pressure

retaining valve on the tenth car of my
plant, and released the brakes, or rather

released them all except the tenth. I then

opened the stop cock and let the cylinder

pressure down to 35 pounds. When the

auxiliary reservoir was again charged to

70 pounds I applied the brake with a full

service application, or until the auxiliary

reservoir and brake cylinder pressure on

the tenth car equalized, and found the

pressure to be 62 pounds. I then repeated

the experiment with 30 pounds in the

brake cylinder instead of 35 pounds, and it

gave me just 60 pounas instead oi 6j

pounds in the brake cylinder. This led

me to believe that the amount of air en-

tering the brake cylinder from the train

line in emergency application is such that

would give a pressure of 30 pounds li

allowed to fill the cylinder alone.

To determine the cubic inches of space

this air would occupy if compressed to

60 pounds pressure, we would have 1

problem as follows: 30 pounds gage pres-

sure, plus 14.7 atmospheric pressure, will

give 44.7 absolute pressure. If we takt

the cubic inches of space in an 8-inch

cylinder with 8-inch travel to be 450 cubic

inches, which is probably as near as it can

be figured, we must now multiply 450 bj

44.7 and divide the product by 74.7. and

we have 269 cubic inches as the >p,u '

filled to 60 pounds pressure by the train

line air entering the brake cvIhuUt 11

emergency application.

E. G. DtsoE,

A. B. & S. H. Inspector.

R & A. R. R

Sprini^ficld, Mass.

^ ^ $1

In reply to Orange Pound, w'n' askv

in Dtorr.iber number, why thi- lu-w nigli

speed brake cculd not be u>e'-l 'jii irt-iglit

train'- fiiualty as advanta^cuu.-' .1- -n pa.-N

sen^ji-i .'.ims. .^l^ 1.. '\ \ -j: e. ui

Nashua. N. H., writes us that he fears the

engineer might be tempted to apply and

release too often, and thereby break the

train in two. He believes this would be

particularly true on partially equipped air

brake trains, where the tram men persist

in using hand brakes on the rear end to

hold fmi slack and keep hf tr:iin s reiched

An Experience with a Lealcage Qroove.

Editors:

An engineer at this point found, by

watching it going down the hills, that the

tender brake on the engine he was run-

ning would not apply in service applica-

tion with a train of 25 cars or more, but

would apply all right with a short train

or lone engine. The tender was equipped

with a plain triple valve, a 10 x 24-inch

auxiliary reservoir and an 8-inch brake

cylinder. The triple valve and all work-

ing parts were in good condition. What
was the cause?

Answer. The leakage groove in the

brake cylinder was too large.

J. A. A.

Port Morris, N. J.

[This cylinder was one probably used

with straight air, and the groove had been

cut by someone not understanding the

importance of having it the proper size.

The size of this groove is carefully watched

by the air brake manufacturer, who under-

stands that it should be so large, and no

larger.—Ed.]

Test of Repaired Air Pump.
Editors:

It may be of interest to air brake ma-
chinists to know just what the 8-tnch'

air pump will do after receiving general

repairs. Also a time test of the pump
made on the shop plant with low boiler

pressure, and afterwards placed on the

engine, and time test made in actual ser-

vice. Below is given the average of some

thirty pumps, from records which I have

kept.

Boiler pressure, 95 pounds; pressure at

pumps (go feet from boiler with pipe un-

protected), 84 to 87 pounds; average tem-

perature, 66 degrees; capacity of reservoir,.

20,000 cubic inches.

Compressed to 25 pounds in 30 seconds.

" 41
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QUESTIONS AND ANSWERS
On Air Brake Subjects.

(1) F. R. H., Anderson, Ind, writes:

How long does it take to charge empty
auxiliary with the triple valve that is

known as the ''Special" triple? I have

heard that the time was shorter than the

plain triple valve. A.—The older form of

special triple valve charged quite slowly,

lequiring more than two minutes to

charge from to 70 pounds. In the later

form, however, the groove is made so

that the full charge may be had from
to 70 pounds in about one minute.

(2) R. D. C, East Tawas, Mich.,

writes:

In pumping up pressure, why is it that

the red hand, representing main reservoir

pressure, rises from 12 to 15 pounds in

advance of train-line pressure, using D-5
valve with reducing valve attachment?

A.—If the red hand keeps that amount
ahead of the black hand at all times when
train line and main reservoir pressures are

in communication, it is set ahead that

much on the pinion. If both hands more
nearly approach each other as they go up,

the trouble lies in the leverage of the gage,

and may be corrected by adjusting those

parts.

(3) A. E. K., Covington, Ky., asks:

I. What is the difiference between the

D-5, E-6 and F-6 engineers' brake valves,

and why are they so named? 2. Is the D-8
valve the same as D-s? A.— i. The D-5,

E-6 and F-6 valves are all the same, and
have the feed valve attachment. The
letters and figures by which they are

commonly known merely refer to the

plate in the catalogue. A.—2. The D-8
valve has the excess pressure valve, and
therefore is not like the D-5. Air brake

men in general, in order to avoid con-

fusion when speaking and writing of the

valves, have agreed to designate the D-8
as the 1890 valve, and the D-5, E-6 and F-6
as the 1892 model.

(4) B. J. S., Princeton, Ind,, writes:

In reference to the question answered
on page 848, I was referred by a good
party to Forney's "Catechism on Steam
Engines, etc.," where he says that a low-

pressure cylinder is emptied quicker than

a high-pressure cylinder. There would
seem to be a conflict between your an-

swer and this statement. Please explain.

A.—Question 126, on page 848, and the

one above stated are entirely different. If

two cylinders of equal size and capacity

be taken, one filled with steam or air at

150 pounds pressure, and the other at 50

pounds, and equal sized openings be made
in both cylinders, the high-pressure cylin-

der will reduce from 150 to 140 quicker

than the low pressure will reduce from 50

to 40. But if these openings be left open,
the low-pressure cylinder will empty itself

quicker than the high-pressure cylinder.

(5) B. J. L., Jackson, Miss., writes:

I have noticed that much stress is laid

on the shock a train receives when brakes

are applied on fifty cars, and that you say

the shock is calculated by the slideometer.

Please explain, and say whether the tests

are made for shock or for shortest dis-

tance. A.—See description of the slide-

ometer in another column of this depart-

ment. When the several brake manufac-

turers met in Burlington nearly ten years

ago to compete in the trials, their chief

and almost sole aim was to make the

shortest stop possible. They knew
nothing of the shocks then, but soon
learned that stopping with little or no
shock was quite as important as stopping

in a very short distance. The slideometer

was first used there, and has played a very

important part in all subsequent trials.

The tests require both short stops and
no shock.

(6) J. R. M., Philadelphia, Pa., writes:

In the W. A. B. Company's (1897) "F"
catalog, the plates showing both the pas-

senger and freight quick-action triples

omit the graduating port through the

slide valve. It would hardly seem that

this important port could be left out. Pos-

sibly the failure to show the port is an
error in the drawing. Please explain.

A.—In the more recent form of triple

valve, the graduating port through the

slide valve has been given a sloping side

direction, instead of the vertical, as in the

older form. Hence, a vertical section of

the slide valve, as shown in the plate, will

not bisect the port as it did in the older

plates. While the drawing in the "F"
catalog shows that the slide valve is sec-

tioned on a difTerent plane from that bi-

secting the graduating port, it might have
been made plainer, perhaps, by employ-
ing broken lines to show that the port

extends through the slide valve.

(7) W. W. M., Bloomington, 111.,

asks:

Should there be any space between the

top end of main steam valve 7 and lower

end of reversing piston 23 when the for-

mer has traveled downward till it strikes

stop peg 50? A.—The stop pin is used

only to prevent the main valve from drop-

ping down out of place when steam is

shut off, and should not be made of such

length that the main valve will strike it

when pump is running. When steam is

on and the pump is running, the reversing

piston stem touches the upper piston

head of the main valve on both up and

down strokes of the parts. But the length

of the stop pin should be such as to give

a little clearance when pump is running,

and prevent it dropping out when
steam is shut off. The length of *he pin

should be such that the distance from the

top of the pin to the face of center piece

will measure 25-64 inch.

(8) G. H. R., Chaplian, N. Y., writes:

I have had some trouble with feed

valve attachment on D-5 brake valve.

With handle in running position main

reservoir and train line register same pres-

sure at all times. Slackening off pres-

sure spring in feed valve attachment has

no effect when the bottom part of the

feed valve is screwed up tight, but by

slackening it down about 1-16 inch it

works all right. When feed valve is

screwed up tight piston is held to top

post of valve body. Diaphragm gasket is

squeezed out very thin on outer edges.

Please say what is the proper way to

remedy this defect? A.—^The trouble is

caused by the rubber diaphragm being

siiueezed thin at the edges, which allows

the parts to be carried bodily upwards,

and holds the feed valve olT its seat at all

times. A new rubber diaphragm will cor-

rect the trouble. The practice of remov-

ing the spring case from the valve body
should be abandoned, as each time it is

screwed up the gasket is made thinner at

the edges, and finally the above trouble

makes its appearance.

(9) B. J. S., Princeton, Ind., writes:

Suppose we take a cylinder, say, 10

inches diameter, 12 inches stroke, with an

air tight piston, set at one end and no
escape at the other, and full of natural

air. If I push the piston down 6 inches,

or half its stroke, there will be one at-

mosphere of pressure in the lower end of

cylinder, and represents 471 cubic inches

of air. If the piston is pushed 2 inches

further, or two-thirds the stroke, we will

have two atmospheres of pressure. Does
this represent another 471 cubic inches,

and if so does this ratio hold good to the

end of the stroke? A.—When dealing

with atmospheres we must always re-

member and consider absolute pressure.

In other words there is a pressure of 14.7

pounds everywhere on the earth's surface,

which does not show on the gage. When
the gage shows 14.7 pounds pressure

there is really a pressure of 29.4 pounds.

This is called absolute pressure, and is

atmospheric pressure (14.7 pounds) plus

gage pressure (14.7 pounds), or two at-

mospheres. Boyle's Law states that with

temperature constant, the pressure varies

inversely as the volume, or if the volume
be halved, the pressure will be doubled.

If the pressure be doubled it will be

found that the volume has been halved.

This ratio holds in all cases. In the

above example the 10 x 12-inch cylinder

has 942.5 cubic inches, and the pressure

is one atmosphere. If the piston be

pushed in half stroke, or 6 inches, there

will be absolute pressure of two atmos-
pheres (29.7 pounds), or a gage pressure

of 14.7. If the piston be pushed 3 inches

further the volume will again be halved,

and the pressure will again be doubled.

This ratio will hold true to the end of the

stroke.

(10) J. F. M., Waterloo, la., writes:

The question has come up among the

enginemen why you can stop a nine car

passenger train in much shorter space

than you can a three car passenger train.
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Speed of train, weight of car, piston

travel, leverage and condition of rail

equal. As I understand it theory says

you can not, while practice says you can.

Please advise through the columns of

your paper, A.—If every pair of wheels

under the engine, tender and all cars were

biaked to go per cent, of the weight rest-

ing on them, and all other conditions

were equal and perfect, a three car train

and a nine car train could be stopped in

the same distance. The nine car train

would, perhaps, run a little the farthest,

owing to the difference in time of applica-

tion between first and last car. This ideal

condition, however, does not exist. • The
engine truck wheels are unbraked, the

drivers are often braked low, and the

tender brake is seldom as efficient as the

car brakes. In other words, the train

holds the engine and tender back. This

can be proved by watching the coupling

between rear of tender and first car.

Three cars cannot hold back the engine

and tender as well as nine cars can, and
the long train will be stopped in a shorter

distance than the short train. In the N.

C. & St. L. Railway tests, which appear

on page 209 of the Air Brake Men's 1895

Proceedings, a properly braked engine,

tender and five day coaches were brought

from a speed of 40 miles per hour to a

standstill in 400 feet in 19 seconds. Four
Pullman sleepers were added, making
nine cars. At the same speed, 57s feet, and

25 seconds were required to make the

stop. The Pullman brakes were not so

efficient as the others, and the engine,

tender and coaches therefore had to do
a certain amount of holding for the

deficient sleepers. If the engine and
tender brakes are good, and the car

brakes are poor, a short train will be
stopped shorter than a long train. Con-
versely, if the car brakes are good and
the engine and tender brakes poor, the

long train will be stopped in the shortest

distance. If the brakes are equally

efficient on engine, tender and cars, the

long and short train stops will be equal.

We still have a few copies of the Air

Brake Men's 1897 proceedings left. Send
for a copy. Don't wait until they are all

gone, and then discover that your file is

incomplete; 50 cents for paper bound, and

75 cents for leather bound.

The season for flat wheels is rapidly ap-

proaching, and in some instances is al-

ready with us. Keep the main reservoir

drained, and use sand judiciously.

"Hanging room only," is certainly a

happy and appropriate phrase as used by

a correspondent to describe the neglected

location so frequently given the air gage
by modern slipshod practices.

"The World's Railway."
We find tliere is a very active demand

for the "World's Rail Way," and among
the many persons who have purchased

this magnificent book, we have never

found one who was disappointed with it.

All who have written about the book
have expressed themselves as being high-

ly pleased with its artistic make-up and
its interest as a history. We submit

a few opinions of the press and of indi-

viduals.

Engineering Nezns says: "The develop-

ment of the railway and of the locomo-

tive is followed out together in a most
interesting and instructive manner, with

much incidental matter as to historical

events, the construction of lines of his-

toric importance, modifications in loco-

motive design, and the development of

track, rolling stock, etc. The illustrations

form one of the most valuable features of

the work, for though they are nearly all

tinted reproductions of water-color draw-

ings, they are very accurate, and are

drawn with sufficient care and clearness

to show the details of the exterior parts,

even to the arrangement of valve gear in

some of the foreign engines which have

their gear outside the wheels. In show-

ing the general style and peculiarities of

the old engines and their general appear-

ance, as compared with modern engines,

this class of illustration is very successful;

more so, in fact, than any number of gen-

eral and detailed line drawings, since they

show just what these engines look like in

service, while the figure of the engine-

man on each locomotive gives at once a

scale which enables the reader to realize

the sizes of the engines."

The Railway Age says: "The work is

necessarily a valuable compendium of the

available information covering the his-

torical period of the locomotive, and no
pains or expense has been spared in pre-

senting the matter in an attractive form."

The Locomotive Firemen's Magazine says:

"Typographically this volume is a work of

art, and, moreover, the author has pre-

sented to the reading public in its most
attractive form the history of the loco-

motive from its inception."

Locomotive Engineers' Journal says: "It

will make a valuable addition to the

library of the student in the history and
evolution of railroad appliances."

In a recent editorial notice the Railway

Review says: "It should be in every library

which makes any pretension to railway

literature, and no man can read it without

feeling an increased pride in his avoca-

tion."

" 'The World's Rail Way' is a magnifi-

cent work and one that will prove of in-

terest for all time to come."

"I obtained the 'World's Rail Way'
through Mr. Moore, of London, and I

must say that it is a splendid work anil

ought to be on the table of everyone in-

terested in railway matters."

"I trust that other libraries will prove

equally appreciative and take advantage

of the opportunity to thss obtain a work
that is exceptional and quite out of the

ordinary run of book production."

"I am very well pleased with it. It is

much better than I had expected."

"It fully carries out all your circular

claims for it."

"It is a beautiful book and well worth

twice the money."

The Burr Safety Hoist.

This kind of device is becoming more
and more common in shops, as it is found

that it does not pay to have men do back-

breaking work when a hoist can do it

better, and without danger of "Bill's let-

ting her slip."

This is a rope hoist; has a lock block

which enables a mechanic to hoist a piece

with one hand, and leaves the other free

to adjust the piece in the machine. This

is something we believe has never been

accomplished before in a rope hoist.

It will lock wet or greasy rope, and

never cuts or wears the rope, as it will be

seen the action is positive and that the

lock is entirely away from the rope when

BDRR SAFETY HOIST.

not needed. The cut shows the side plate

removed and the lock gripped on the rope.

By releasing the hoisting rope, the load

pulls down the front arm of the lever,

swings the sheave forward and clamps the

rope against the lock, sustaining the load

at any point desired. The heavier the

load, the greater the pressure to hold the

rope.

This is said to be a new principle in

hoists, and the many testimoni.als from

railroad and other machine shops speak

very highly of it as a device which can

be depended on when wanted.

The Burr Manufacturing Company, 823

Society for Savings Building, Cleveland,

O., are the makers.
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The Largest Locomotive in the World.

The very liandsome engine shown on

pages 52. 53 and 54, is one of two

Mastodon twelve-wheel freight locomo-

tives recently built by the Brooks Lo-

comotive Works for the Great Northern

Railway. We frequently hear it report-

ed that 100-ton locomotives have been

built for certain railroads, but somehow
when the weight is critically examined

the engine fails to come up to the 200,000

pounds mark by a good many thousand

pounds. This latest production of the

Brooks works, however, passes the 100-

ton mark and is therefore the heaviest lo-

comotive ever built. The weight in work-

ing order is 212,750 pounds, 172,000

pounds being on the drivers.

As the heaviest locomotive in the world

this engine would deserve more than or-

dinary attention, but there are many pe-

culiar features about this engine which

display fertility in designing and are well

worthy of careful study.

One of the first things that strikes a be-

holder is the symmetry in the design of

these huge engines; the fine proportions

appeal pleasantly to the engineer. The
essential proportions from which we find

out the power of the engine are cylinders,

21 X 34 inches, driving wheels 55 inches

diameter, and working boiler pressure

210 pounds per square inch by gage. Tak-

ing 90 per cent, of the boiler pressure as

reaching the cylinders in starting or on a

slow pull, the tractive force is 46,300

pounds. That means that the engine is

capable of putting a pull of over 23 tons

on the drawbar. It also means that the

engine will pull over 7,700 tons on a level

straight track.assuming the resistance to be

overcome as not more than 6 pounds per

ton of load, included in engine and train.

Men not accustomed to the measuring

of power can scarcely grasp the full sig-

nificance of the figures quoted. It will be

more of an object lesson to say that this

engine is about as powerful as six of the

15 X 22-inch locomotives which were so

popular only a few years ago.

The boiler of the Player-Belpaire type

is Sy'/f inches diameter at largest part,

and 78 inches at smallest ring, being 6

inches more than any other locomotive

boiler that we have record of. The fire-

box is 124 inches long and 40^2 inches

wide, 86 inches deep in front and 79 inches

at back end. The boiler has 376 tubes

2l4 inches diameter, 13 feet loj^ inches

long, these with fire-box giving a total

heating surface of 3,280 square feet.

The boiler, dome, steam chests, cylin-

ders and cylinder saddles are lagged with

Sal Mountain asbestos in order to reduce

radiation and condensation to a mini-

mum, as the engines are to be operated in

the mountains of Montana, where the

temperature frequently descends in in-

verse ratio of the altitude. The nozzles

are set 30 inches in front of flue sheet and

36J4 inches from the door. The improved
Bell spark arrester is used. L^'^
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The valves are of improved piston type
and absolutely balanced. They are 16

inches diameter, as large as the pistons of

many locomotives still in service. The
piston rods are hollow, 4J^ inches diam-
eter, and are extended through the front

head. The extension is 3V2 inches diameter

and is covered with extra heavy wrought
iron tube.

The link radius is 40 inches, eliminating

the bad work of a bent eccentric rod. The
center of the valve rod is j'^ inches above
upper rocker pin, for the purpose of giv-

ing lateral clearance between the rod and
the front driving ti-e. The rod has a

knuckle joint and is dropped again at its

junction with the stem. The steam ports

are i8 x If^ inches, and the exhaust port

is 50 X 9 inches. The bridge is 6ii inches

wide. The valves have 1% inches outside

lap and 14 inch inside clearance, with
6'/2 inches maximum travel.

To control the tremendous force trans-

mitted from the cylinders of these en-

gines the main frame is forged solid 5
inches wide and 5 inches deep at the jaws

and 4 inches deep at intermediate points

of the top. The lower part is 3'/i inches

thick at the jaws and 2^ inches thick be-

tween jaws. The journals of the driving

axles are 9x11 inches, those of the engine

truck 5J^ X 12 inches. The main rod bear-

ing is 614 X 6J4 inches; side rod bearings,

7f| X 5 inches; wheel fit, 7Jix7 13-16 inch-

es. The driving-wheel centers are of cast

steel, made by Pratt & Letchworth, and
Krupp tires are used for engine and ten-

der.

The engine is equipped with Crosby
safety valves, monitor injectors, Nathan
lubricators, Jerome gland packing. Leach
Sanders, New York air brake, French

springs and Curran chime whistle.

Every care has been taken to make the

engine as light as possible consistent with

the required strength. To this end wheel

centers, engine truck wheel centers, driv-

ing boxes, driving box saddles, spring ful-

crums, pistons, cylinder heads (front and

back), crossheads and guide yoke ends are

made of cast steel. Cylinder head casings,

smoke box front and door, smoke-stack

base, dome casing and sand-box casing

are of pressed steel. Steam pipes of mal-

leable iron, piston rods of O. H. steel, hol-

low and extended in front, crank pins of

O. H. steel, crosshead pins of O. H. steel

and hollow, rockers of hammered iron

and hollow, rods of hammered iron, re-

verse lever. Player patent.

i i g
A customer, who had a few weeks be-

fore bought a tool from the Armstrong
Bros. Tool Company, wrote: "It gives

nie more satisfaction to pay your bill than

almost any other on my list. The boring

tool sent to us by express paid for itself

the first week. From this we figure that

if we were equally busy the entire year, it

would pay for itself some fifty-two times.

It does double or more than double the

work of our old tools."
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Interchange Disputes.

CINCINNATI, NEW ORLEANS & TEXAS
PACIFIC RAILWAY COMPANY VS.

CANDA CATTLE CAR COMPANY.

Air Hose Charged Repeatedly Against

Same Car.—In March, 1897. the Cincin-

nati, New Orleans & Te.xas Pacific Rail-

first dated March 2d, the second March
17th and the third March 24th.

The Canda Cattle Car Company re-

turned the bill, calling attention to the fact

that these three repair card stubs each

showed an air hose applied to car 2094

on account of hose being bursted, and to

that the hose which the C, N. O. & T. P.

Railway applied was either secondhand v
worn out when applied, or the goods was
of poor quality and unfit for service.

The C, N. O. & T. P. Railway Com-
pany replied that it finds from the move-
ment of the car, that it was off its line be-

,\ ^

BOILER OF LARGEST LOrCiMCixIVE IN THE WORLD.

HALF SADDLE CYLINDER AND STEAM CHEST OP THE BIG DECAPOD.

way Company rendered a bill against the

Canda Cattle Car Company for repairs

to cars during the months of February

and March, 1897, including therein three

charges for air hose applied to car 2094,

each covered by a repair card stub, the

the fact that the first hose was applied on

March 2d, the second March 17th, and the

third March 24th, and it believes from

these facts that the owner is not respon-

sible for any of them, because, first, they

did not fail under fair usage, and secoml

tween each of the applications of hose:

it admits that three hose in one month ap-

pears to be a large number, but it does not

see why, under the circumstances, it should

not charge for them, as the replacing was

made strictly in accordance with the rules,

and the cause was in no instance due to

unfair usage on its part.

The Canda Cattle Car Company re-

turned the bill, stating that it could not

entertain it in its present shape; that the

rules require a repair card should be at-

tached each time a hose is applied from

any cause; that car 2094 bears no card of

any other road than the C, N. O. & T. P.

Railway Company for a hose, and it there-

fore believes that no hose failed except

those applied when on the line of the C,

N. O. & T. P. Railway, and that no hose

was applied except such as was applied by

that company; that it took the matter up

with the road on which the car was be-

tween the dates of application of hose by

the C. N. O. & T. P. Railway, and re-

ceived reply that no hose was applied to

the car while in such service.

Further correspondence failing to settle

the matter, it is referred, by mutual con-

sent, to the Arbitration Committee for de-

cision.

Decision.—The failure of hose in ser-

vice may or may not be due to fair usage,

and therefore may or may not be charge-

able to the car owner. It is not evident

how three hose can be charged to one car
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within twenty-two days and come under

the heading of fair usage. The only ex-

planation offered is that the improper hose

may have been applied while the car was

on some other railroad company's lines.

This argument cannot be accepted. It is

evident some irregular work has been

practiced in connection with the hose

charge under consideration.

In the opinion of the committee, the

charge for hose sliould be confined to one

hose on either end of the car to which a

hose was applied during this time.

CHICAGO GREAT WESTERN RAILWAY VS.

KANSAS CITY, FORT SCOTT & MEM-
PHIS RAILROAD COMPANY.

Wrong Knuckle Used and Carded.—In

February, 1897, 'he Kansas City, Fort

Scott & Memphis Railroad Company ren-

dered a bill against the Chicago Great

Western Railway, including therein a

charge of $2.50 for one Buckeye knuckle

applied to M., K. & T. Railway box car

10060 upon a delect card of the C. G. W.
Railway dated December 30th attached to

this car, reading: "One Gould knuckle

in place of Little Giant Buckeye."

The C. G. W. Railway returned the bill,

objecting to the charge for Buckeye
knuckle in place of Gould, for the reason

that it considers the Gould knuckle which
it applied to the car worth as much to

the K. C, Ft. S. & M. Railroad people as

it had charged when applying the same;

that it considers that a labor charge for

changing the knuckle only should be

made.

The K. C, Ft. S. & M. Railroad Com-
pany replied that a Gould knuckle in a

Buckeye coupler is inoperative, as the

tongue of the Gould knuckle does not

come in the right position to make the

coupling safe, and that it made bill against

the C. G. W. Railway because it found a

defect card of that company on the car,

which it understands is correct; that the

M., K. & T. Railway runs into Kansas
City over its lines from Paola, and that the

C. G. W. Railway does the work of the

M., K. & T. Railway at that point, and
states that it is customary under the rules,

when a foreign knuckle is found, to make
a bill for the proper knuckle, giving credit

for the one removed, as scrap, and that it

could not use the second-liand Gould
knuckle in repairing foreign cars; it calls

attention to the fact that the new rules

authorize no labor charge for replacing a

knuckle.

The C. G. W. Railway replied that it

had billed against the owner of the car for

one Gould knuckle, $2.80, less one scrap

Buckeye knuckle, or a net charge of $2.53,

this bill having been made before a re-

placement price was listed lor the Buck-

eye knuckle, and it does not understand

why the scrap value only is allowed for a

perfectly good knuckle, and refers to

Arbitration Case 393.

Further correspondence failing to settle

the matter, it is referred, by mutual con-

sent, to the Arbitration Committee for

decision.

Decision.—This is a case of wrong re-

pairs. The Kansas City, Fort Scott &
Memphis Railroad claims the Gould

knuckle is worth only scrap to it. If the

Chicago Great Western Railway Com-
pany chooses to make wrong repairs to a

foreign car it is not in position to dictate

how the wrong material shall b'. disposed

of when removed for the purpose of

making standard repairs.

The position of the Kansas City, Fort

Scott & Memphis Railroad is sustained.

RUTLAND RAILROAD COMPANY VS. MICHI-
GAN CENTRAL RAILROAD COMPANY.

Drawbar Charged, Account Drawbar

Strap and Bolts Broken.—In March, 1897,

the Rutland Railroad Company rendered

a bill against the Michigan Central Rail-

road Company for repairs to M. C. car

4126 on March 15th, as per repair card

stub attached. The stub called for "One
drawbar applied, two bolts 18 by ''A

inches, one bolt 13 by % inches." The
reason for the work being done was

drawbar strap broken, bolts broken. The

bill charged for:

3 hours' labor, 20 cents $ .60

53 pounds wrought iron, 3 cents. . . . 1.59

180 pounds cast iron, lyi cents 2.70

$4.89

Credit—

53 lbs. wrought iron, ^ cent. .$ .40

180 lbs. cast iron, V2 cent 90 1.30

$3-59

The M. C. Railroad Company returned

the bill, stating that if the drawbar strap

was broken no charge should be made

for the drawbar, and asks to have the bill

corrected.

The Rutland Railroad Company replied

that it considers it proper under the rules

to charge lor the drawbar when it is neces-

sary to remove the same on account of

delect to the drawbar strap; that the draw-

bar and strap are riveted together and

form practically one article; that either

cannot be removed without the other, and

when removed they cannot be separated

without considerable additional expense

not contemplated by the rule allowing

two hours for removing and replacing

drawbar; it states that it does not think

the exact location of the damage is ma-

terial, providing it is such as to render

the entire article unfit for use; it believes

it has allowed full credit for all the ma-

terial removed and can see no reason why

the bill should not be accepted.

The M. C R. R. Co. again returned the

bill, stating that if the Rutland R. R. Co.

found it more economical to remove both

the drawbar and the drawbar strap when

only the strap was broken, it would make

no objection if the proper charges and

credits are made; that the bill has

charged 180 pounds cast iron at lyi cents

per pound, and allowed credit for 180

pounds cast iron in the good drawbar re-

moved at ^ cent per pound, and yet ad-

mits that the drawbar was not broken; it

does not object, however, to the charge

as made for labor if the Rutland R. R. Co.

will allow an additional credit of $1.80 on

the bill on account of the good drawbar

removed.

Further correspondence failing to settle

the matter, it is referred, by mutual con-

sent, to the Arbitration Committee for

decision.

Decision.—A railroad company in re-

pairing a foreign car is not justified in

scrapping a good drawbar from a foreign

car because it is more convenient or

cheaper to it to do so, and the M. C. B.

Rules of Interchange do not confer such

a privilege.

The position of the Michigan Central

Railroad is sustained.

The Siberian Railway of Russia and

clear down to the Valadastock, Siberia, is

being equipped with shops for repairing

cars. The outfits of machinery for these

shops were bought from the Egan Com-
pany, of Cincinnati, Ohio, U. S. A. The
plants are not large, but there are many
of them, and any one of them can, in a

limited way, build cars complete as well

as repair them. Prince HillkofF, on his

recent trip around the world, stopped off

at Cincinnati, especially to visit the plants

of the Egan Company, and he was much
impressed with his inspection of this great

woodworking industry, and found it more

complete and better fitted up to turn out

machinery than any he had found in

America or elsewhere.

From the reports of the orders in hand

during the thirty days just past, it is evi-

dent that our locomotive and car building

plants are not languishing for want of

business. These orders do not tax the

capacity of the builders to any alarming

extent, but they indicate unerringly the

trend of business, since railroads as a rule

do not consider it necessary to increase

equipment without there is business in

sight to employ it. Over 3,800 cars and

40 locomotives have been built or were

nearing completion in the period named,

embraced in orders strictly new. Of the

cars 400 are steel throughout, a gratifying

scrap of news to the advocates of the metal

car.

i g i
The big consolidation locomotives be-

longing to the Central Railroad of New
Jersey have been pulling 130 coal cars

from Phillipsburg to Jersey City. The

officers of the road came to the conclusion

the load mentioned was too light, and a

trial was made with one of the engines

hauling 150 cars. That long train was

pulled without any difficulty, and noj

150 cars is going to be the standan
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Qold's Improved Balance Valve Press-
ure Regulator.

Although the use of pressure regulators

is becoming more and more extended

every day, nowhere has the field of its

desirability expanded so much as on the

railroad. The heating of passenger trains

by steam from the locomotive and the use

of compressed air for shop purposes, have

been very material factors in this result.

To reduce from a high initial pressure

to a required minimum, and to always

maintain the same result, regardless of

the varying conditions on either side of

the valve, has been quite a problem. Regu-
lators of the old style, using pistons, have

herewith illustrated, he has embodied all

of the improvements which his long ex-

perience has suggested.

For railroad-car heating, pressure regu-

lators are of course a necessity, for, as a

rule, but from 20 to 30 pounds of steam

are required for the warming of an or-

dinary passenger train, and to maintain a

desired uniformity of pressure, and con-

sequent temperature, in the cars, a very

sensitive regulator is required. To se-

cure this result, a balance valve is quite

necessary, and in extensive tests recently

made with the one herewith shown, it

was an easy matter to reduce from 160

pounds initial pressure to almost any frac-

<—'m 3 ->i
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GOLD'S VALVE PRESSURE REGULATOR.

had their day; when first applied they

gave some degree of satisfaction, but their

liability to stick and clog up in a short

time rendered them practically useless,

and the locomotive engineers had no end

of bother taking them apart, cleaning and
re-setting them. Furthermore, the regu-

lation from the old-style piston valve was
never accurate, and the pressure which it

delivered varied considerably as the sup-

ply and demand was increased or dimin-

ished. Mr. Edward E. Gold, who has in-

vented and designed the new Gold balance

valve pressure regulator, has had a great

many years' experience with these par-

ticular devices, and in the valve which is

tion of a pound. Adding on cars or tak-

ing them off did not change the result in

the slightest degree.

The regulator itself is made entirely of

brass, the metal used being standard

government composition. This is a de-

cided improvement over regulators made
of cast iron or partly cast iron and partly

brass; for it is a known fact that when
cast iron is used in the construction of

these valves, the seats will rust and cor-

rode, and as a consequence give more or

less trouble. With the regulator made
entirely of brass, all such difficulty is posi-

tively overcome. The fault which has

heretofore been found with diaphragm

valves has chiefly been that such dia-

phragms were not made in one solid piece,

and that they were not sufficiently pro-

tected, so that when a break would occur

(which was possible, owing to the inferior

construction of such diaphragm), the

scalding steam which would escape into

the cab of the locomotive would cause

considerable damage.

In the new Gold balance valve pressure

regulator the diaphragm is one solid sheet

of special composition, phosphor bronze,

and, as may be seen, is slightly corru-

gated at the outer edge. To insure against

undue straining of this diaphragm, the en-

larged flange has been provided, so

that the diaphragm itself always main-
tains its original condition. The con-

struction of this regulator, however, is

such that, in the very improbable event of

a diaphragm breaking, no serious dam-
age would result, for the dome of the

valve is solid composition, as shown, and
would be a positive preventive against

any such trouble. The standard size of

this balance valve, as manufactured by the

Gold Car Heating Company, is inch and a

quarter, and is fitted with heavy brass

unions A and B. The recess shown at

the point 5 provides a water seal, and this

prevents any chattering whatever; the

regulator being absolutely noiseless in

operation. It is set by the handle /, which
is made of composition and perforated

similar to the old-fashioned stove lifter.

This handle combines strength and dura-

bility, and is perfectly cool at all times.

When once set for the proper supply, the

handle is secured by the lock N. The set

screw R is provided as a check on either

the maximum or minimum amount of

pressure required: for it can be seen, on
referring to the illustration, that the play

of the spring L is controlled by this set

screw R. The spring L provides an even

bearing at all times, as it has flattened

ends and is allowed no lateral motion.

This spring being above the diaphragm
and encased by the dome of the regulator,

is always as positive as when originally

applied. The lower spring F, which helps

to guide the spindle D D, is made of

special composition, and is not affected

by steam or any of the liquids for which
pressure regulators are used.

The Gold balance valve pressure regu-

lator is absolutely accurate in operation

when used with either steam, air, gas,

water, or any other liquids ordinarily

controlled by this character of device. It

is thoroughly mechanical in all its de-

tails, and the fact that it is being put on
the market by the Gold Car Heating
Company, of New York and Chicago, 'is

sufficient guarantee that its construction

and the workmanship put into it are all

that could be desired.

The Delaware & Hudson people are

building a locomotive in their shops at

Green Island.
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Rogers Mogul for China.

The very handsome mogul engine here-

by shown was built by the Rogers Loco-
motive Company for the Lu Han Rail-

way, of China. This engine has the stand-

ard gage, and has a total weight of 125,500

pounds. The weight on the drivers is

105,000 pounds. The wheel base is 22 feet

g inches, and the driving-wheel base 13

feet 9 inches. The engine has cylinders

19 X 24 inches, and the drivers 60 inches

diameter, which give a mean piston pres-

sure of 144.4 per pound of cylinder pres-

sure. The engine throughout shows in-

dications of very careful design, no ex-

pense being evidently spared to make it

first class in every part. The driving-

wheel centers are steel, and the driving-

wlieel journals are 8 x 10 inches, and the

truck journals 5'/< x 12 inches. The axles

are of steel.

States metallic packing is used for the pis-

ton rods and valve stems.

There is nothing specially novel about
the engine, but it is a sensible sort of ma-
chine, that is certain to give high satis-

faction in a country where the laboring

facilities are not of the best.

Some time ago the Pennsylvania Rail-

road Company built five locomotives of

the consolidated type. So satisfactory

has been the hauling power of these lo-

comotives that the company is now build-

ing five more of the same type. The com-
pany has now over 90,000 freight cars

equipped with the automatic coupler, and
60.000 with air brakes and automatic

couplers. All the locomotives of the com-
pany, which number about 3,700, are

equipped whh the automatic air brake.

motives, is a partner in the Baldwin firm,

and it will be a surprise to many to learn

that he is a French-Canadian, having been

born a few miles from St. Hyacinthe."

i i i
A report is current that a Kansas legis-

lator is going to introduce an act into

the legislature prohibiting snoring in

sleeping cars. He proposes making sleep-

ing car companies keep a sufficient force of

porters in the sleeping cars to arouse

every person who begins to snore. We
are inclined to think that it would take a

pretty good force of porters to stand the

lickings they would get for awakening a

sleeper and accusing him of snoring—an

accusation that is always received as add-

ing insult to injury.

i i i
The Schenectady Locomotive Works

ROGERS MOGUL FOR CHINA.

The steam ports are 17 x ij-^ inches, and

the inside port 2^ inches wide. Richard-

son balance valves are used, the greatest

travel being 5^ inches. The outside lap

is 13-16 inch, and the lead in full gear is

1-16 inch. The boiler, as will be seen by

the engraving, is of the Belpaire type,

with a working pressure of 180 pounds to

the square inch. Boiler and firebox are

of steel.

The heating surface of the firebox is

126.45 square feet, the heating surface of

tubes 1,503.35 square feet, making a total

of 1,629.08 square feet. The grate area is

24.2 square feet. The thickness of the

barrel is g-i6 inch, and the diameter at

first course is 60 inches. The horizontal

seams are sextuple riveted, and the cir-

cumferential seams double riveted. The
crown sheet is held up by radial slays.

There are 214 tubes 2 inches outside

diameter, the length over sheets being

13 feet 5 inches. The length of the lire-

box is 7 feet, and its width 3 feet 5^
inches. Its depth at front is 69^ inches,

and at back 61^ inches. The side, back

and front sheets are of copper, and the

tube plates of steel. The thickness of the

sheets is 'A inch. A brick arch is

employed, supported by studs. United

and all the passenger cars, numbering
about 4,000, have both the automatic

coupler and air brake.

A Queer Locomotive.

The Minister of Railways and Canals of

Canada has been given authority to put

the government railways of that colony

on a modern footing. In connection with

this decision, he has begun to put the

Intercolonial on a footing with the best

roads on the continent of America, as he

expressed it. In the adoption of this

policy he purchased a Vauclain locomo-

tive from the Baldwin Locomotive Works.

In describing this machine, a Montreal

paper says: "The locomotive is a double

compound of the newest Vauclain patent,

mounted with a boiler 60 inches in diam-

eter, 27 feet long, with a grate surface of

26 feet. She is what we call a ten-wheeler,

having a truck of five wheels and six fly-

wheels, six feet across."

This powerful new locomotive, which

will be known as No. 168, will serve as a

model for many others of the same kind,

which the government intend having made
in this country. Mr. Vauclain, the paten-

tee, who is a leading authority on loco-

are putting up a large new shop, to be

used for the construction of locomotive

tenders. These works are very busy at

present, and it is stated that more men
are employed than have been in the shops

for four and a half years. Several of the

departments are running with double

force night and day.

s @ i
Mr. Henry H. Sessions, formerly man-

ager of the Pullman Company's Works, at

Pullman, and for many years connected

with prominent railroads as master car

builder, has been elected vice-president

and a director of the Standard Coupler

Company. Mr. Sessions will have an of-

fice at 522 Monadnock Building, Chicago,

and will give special attention to the

Standard steel platform, which was de-

signed by him, and which is owned by the

Standard Coupler Company.

i i i
The Missouri Car & Foundry Co., of

St. Louis, have obtained control of the

Madison Car Works, located at Madison,

111. These works have been closed for

upwards of a year. The intention of the

parties controlling the property is to start

the shops immediately.
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WHAT YOU WANT TO KNOW.
Questions and Answers.

Correspondents wishing to have ques-

tions answered in these columns should
send in their names and addresses, not

for publication, butfor evidence ofgood
faith. We throw all anonymous letters

into the waste basket.

Our correspondents to this department

do not seem to understand that all anony-

mous communications go to the waste

basket. Questions must be accompanied

by full name and address, not for publica-

tion, but to establish the identity of the

writer.

(1) G. O. E., Cincinnati, O., asks:

Will you please say how long the sand

blast has been used in ornamental work

on glass and metallic surfaces? A.—The

process was brought out in 1871. See

Appleton's "Cyclopedia of Mechanics."

(2) E. L. G., St. Paul, Minn., asks:

Do the driving wheels on either side

of a locomotive, slide on the rail when

rounding a curve? A.—See question No.

87, in our December issue, where a similar

query, about car wheels on curves, is dis-

cussed; the answer is true for your case.

(3) G. D. O., Cleveland, O., writes:

In case a Richardson balanced valve

has a broken spring, how can the defec-

tive side be located? A.—You are referred

to our July and August (1896) issues,

where the subject of blowing balanced

strips is treated at some length, too long

to repeat in this column.

(4) S. A. D., Holyoke, Mass., asks:

In designing a link motion for a loco-

motive, how is the throw of eccentric de-

termined? A.—Such a throw is given to

the eccentric as will cause the valve to

travel an amount not less than twice the

lap plus twice the steam port. Thus, if

lap equals J-s inch and steam port equals

lYi inches, the travel must equal (0.875 +
1.25) X 2 = 4.2s inches.

(5) H. G. L., Bridgeport, Conn., asks:

I. Are there any stated number of wash-

out plugs used in locomotive boilers? A.

—

No. 2. What are the proper places to lo-

cate such plugs? A.—At the corners in

the leg of firebox, and front and back, and

also at sides of same, just above mud ring;

above crown sheet at sides of firebox, and

in front flue sheet. 3. Are brass plugs

preferable to iron? A.—Yes.

(6) A. L. D., Camden, N. J., asks:

I. Can you say about what is the sus-

taining power of a boiler flue in a flue

sheet to prevent bulging, when the flue

is expanded and beaded? A.—Experi-

ment has shown that it requires a force

of about 25,000 pounds to start a flue under

those conditions. 2. What resistance is

there in a tube when only expanded in the

sheet? A.—From 12,000 to 14.000 pounds.

(7) O. B. C, Chattanooga, Tenn.,

writes:

I. I have trouble with loose babbitt after

pouring in boxes; can you suggest a

remedy for it? A.—Warming the boxes

before pouring should stop the trouble.

2. How can I overhaul a steam gage and

make it register correctly. A.—We can-

not say at this distance. If we knew the

make of gage, it might be possible to an-

swer the question: if the gage is chroni-

cally oflf, the best way to overhaul it is to

scrap it and buy a new one.

(8) H. A. L., Augusta. Ga., writes:

The engineer I fire for contends that

driving-box wedges should be not less

than .01 of an inch wider apart than the

distance over their bearing faces on the

box, in order to give proper freedom to

the movement of the box in the jaws. This

amount seems to me to be too great. Will

you please say who is right? A.^Best

shop practice makes an adjustment of the

wedges, such that the driving bo.x will fall

in the jaw by its own weight. The wear-

ing faces are therefore nearer together

than the distance stated, and you are right.

(9) G. H. F.. Montreal, P. Q., asks

whether the outside or inside of a flue is

taken as heating surface, and how the

latter is calculated. A.—The outside sur-

face of the flue is used in computing heat-

ing surface. To find the area of the sur-

face of the flue in square feet, multiply

its circumference in inches by its length

in inches, and divide by 144. For a 2-inch

flue, 10 feet long, the area in square feet

would be:

3.1416 X 2 X 120

14+

The operation is correct for any other size

of flue by substituting the correct diam-

eter and length for the figures shown.

(10') E. F. 0.. Harrisburg, Pa., asks:

I. Please explain the meaning of the

word "viscosity," as used in connection

with lubricating oils. A.—Viscosity is

that property of the oil that keeps the

wearing surfaces apart, as in a journal

and its bearing. 2. What is meant by the

flashing test of oils, and how is it made?

A.—The flashing test is made to deter-

mine at what temperature the oil will

ignite, and is made, according to the

Pennsylvania Railroad specifications, by

heating the oil in an open vessel, and in-

creasing the temperature not less than 12

degrees a minute, and applying the test

flame every 7 degrees, beginning at 123

degrees Fahr.

(11) J. A. C, Chicago, 111., asks:

Will giving an engine lead make her

smarter in starting a train; if so, why?

I know a majority of old runners claim it

makes an engine start quicker to give her

lead: but I think it is just the reverse.

A.—The consensus of opinion among the

best valve experts answers your question

in the negative, and the reasons on which

their position is based are due to experi-

ment, and not conjecture. Lead in full

= 5-23.

gear at starting must have an effect that

will make an engine anything but smart,

since steam is admitted to the cylinder

when the crank angle is too small to exert

any turning effort; the incoming steam

is therefore powerless to move the piston,

and its pressure is e.xpended in causing

friction that must be overcome before the

engine can move. Another evil following

lead in full gear is, that the lead at short

cut-offs is magnified with short or or-

dinary lengths of eccentric rods, the lead

increasing so rapidly as to be a serious

hindrance to high speeds, owing to the

resulting compression. A lead—whether

positive or negative—that will develop the

greatest power in a cylinder, will be the

proper lead to make an engine smart, and

that lead is best found by the use of the

indicator.

(12) H. E. M., Monson. Me., writes:

I have made a hot-water heater to heat

my engine house, by putting a coil of ^-
inch pipe in each side of a wood stove

which is located in the middle of the

house, and connecting the coils at top

and bottom by means of tees, run the

pipes out through the stove. The bottom

pipe runs from the stove to the back end

of the house to a tee, and then runs to

each side of the house and connects with

a radiator made of i-inch pipe. The steam

pipe from the stove runs up about 7 feet

from the floor, and then runs to back end

of building to a tec, and from the tee to

the radiator on each side by a ^-inch

pipe. The trouble is, the water does not

circulate, and I would esteem it a great

favor if you would solve the problem for

me. A.—The lack of circulation is due to

the small piping, especially that part re-

duced to Yz inch, and the arrangement.

The piping should be not less than V/i

inch throughout the system, and a hot-

water reservoir should be placed above

the stove at about the present hight of

steam pipe, to receive the pipes from the

top of coils, of which there should be two,

one for each coil. Two circulating pipes

should drop from the reservoir, and run

to the heaters, one for each. The returns

should leave the opposite end of radiators

and connect with bottom of coils. All

bends should be as long as possible, avoid-

ing elbows, to encourage a free circula-

tion. On account of the location of radi-

ators, as proposed, this separate two-pipe

system is believed to be the best for that

case. A safety valve is necessary with

this system: explosion is likely to occur

without it.

We are informed by the Detroit Lubri-

cator Co. that the Trippett attachment to

their lubricator offers a means by which

the back pressure in oil pipes can be posi-

tively and automatically overcome. Where
their device is in use there is no difficulty

in having the oil flow steadily from ths

lubricator to the steam chests.
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Car Lighting.

When railway cars were first intro-

duced, the proprietors did not thinl< that

lighting the cars at night was any more
a necessity than it was to light stage

coaches. Railroads had been carrying

passengers in this country several years,

when an advertisement was put into a

Baltimore paper intimating that a cer-

tain railroad was so solicitous for the

comfort of its patrons, that two candles

had been put in each car of the night

train. That was sufficient to make the

darkness visible, and it was the kind of

light luxury provided for many years. In

1883 the writer examined one of the pion-

eer passenger cars, and it showed traces

of all the kinds of lighting devices that

had been tried for forty years, and the

users had returned to candles.

A great variety of oil lamps was tried,

and some of them threw a very good light

upon the roof, but they were a delusion to

the person who tried to read by them. The
line of progress was towards gas. and a

great many systems of gas lighting were

tried. None was satisfactory, until the

Pintsch gas was introduced. That sys-

tem is now general in the United States,

and is entirely satisfactory. The cars are

very well lighted, and the jets of gas run

from 200 to 300 candle-power for each

car.

Electric lighting has been introduced

on some railroads, but it does not increase

in popularity.

The Big Four has given notice that the

passenger equipment in use on the system

being provided with vertical plane coup-

ler. Gold steam heat coupler, Westing-

house air whistle signal and quick-acting

air brake, the transportation department

requires that cars for movement in passen-

ger trains be similarly equipped. While it

is desirable that cars be equipped with

steel-tired wheels, it is not an absolute

necessity. The Gold and Sewall steam

heat couplers being interchangeable, cars

equipped with either of these couplers

will be accepted. No arrangement can be

made for movement on passenger trains

of cars of any description not provided

with these appliances.

i i i
The Sargent Company, of Chicago,

have sent out a very attractive illustrated

calendar, showing the nature and scope

of the business the company is doing.

One-half of the dozen pictures making up

the design are given to the railroad de-

partment. They show three types of

brake shoes; also a fancy sketch in the

shape of a star, devoted to the latest im-

provement in this line—the Diamond "S"

brake shoe. Anyone wishing to have a

very artistic calendar which embraces

utility with beauty, should send for it.

The address is Old Colony Building, Chi-

cago, 111.

The Schenectady Locomotive Works

—

Intercepting and Separate Exhaust
Valves for Compound

Locomotives,

The intercepting valve shown in the

accompanying engravings was designed

by Mr. A. J. Pitkin, vice-president and

general manager, and Mr. J. E. Sague,

mechanical engineer of the Schenectady

Locomotive Works, and is their standard

construction for compound locomotives.

The details and working of intercepting

valves are, as a rule, regarded as very

complex, by the averige engineman, but

we believe no difficulty will be had in

comprehending the sectional views from

the following description:

Fig. I gives sections through the smoke
arch and cylinder saddles, and shows the

the engineer, with any position of throttle,

and at any point of cut-ofT. The part

which each valve does in accomplishing

this is as follows: The separate exhaust

valve when open allows the steam to ex-

haust direct from the high pressure cylin-

der to the atmosphere without going

through the low pressure cylinder, thus

working the engine simple, and when

closed causes the steam from the high

pressure cylinder to go through the low

pressure cylinder, thus working the en-

gine compound. The intercepting valve

closes the passage between the cylinders

when the separate exhaust valve is open,

so that steam cannot go from the high

pressure cylinder to the low pressure

cylinder, and it admits steam to the low

pressure cylinder direct from the dry pipe

Pig. 1. INTERCEPTING VALVE—PIPES.

steam passages, the receiver, and the loca-

tion of the intercepting valve in the low

pressure cylinder saddle. Fig. 2 is a ver-

tical section through the low pressure

cylinder saddle and intercepting valve,

and shows the intercepting and separate

exhaust valves in the position taken when

engine is working simple. Fig. 3 shows

the same section through the low pressure

cylinder as in Fig. 2, and shows the inter-

cepting and separate exhaust valves in the

position assumed when engine is working

compound. Fig. 4 shows two transverse

sections through the low pressure cylin-

der saddle AB and CD, for location of

which see Fig. 3. Section A B shows the

passages for admitting live steam into the

low pressure cylinder, and section CD
shows the outlet passage from the separate

exhaust valve to the main exhaust pipe.

With the arrangement of valves shown

in these figures, the engine can be started

and run either compound or simple and

can be changed from compound to simple

or from simple to compound at the will of

through the reducing valve. When the

separate exhaust valve closes, the inter-

cepting valve opens the passage between

the cylinders and cuts off the supply of

steam from the dry pipe to the low pres-

sure cylinder.

The reducing valve works only when

the engine is running simple, and throttles

the steam passing through it, so that the

pressure of steam going to the low pres-

sure cylinder is about one-half the steam

pressure in the dry pipe. The intercept-

ing and reducing valves are worked auto-

matically by the steam pressures acting

on the difference of areas of the ends of

the valves, and their movement is

cushioned by dash pots. The separate

exhaust valve is operated by the engineer,

by means of a three-way cock in the cab.

To open the separate exhaust valve the

handle of the three-way cock is thrown so

as to admit air or steam pressure against

the piston /. Pulling the handle back re-

lieves the pressure against / and the

spring, which is shown in the figures,
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shuts the valve. All the engineer ever

has to do in connection with the operation

of the valves is to pull the handle of a

three-way cock in the cab. one way or the

other, according as he wishes the engine

to run, simple or compound. The en-

gineer uses this handle under the follow-

ing conditions:

First, to start simple. Under ordinary

conditions this is not necessary; but if the

maximum tractive power of the engine is

needed to start a heavy train, the engineer

pulls the handle of the three-way cock, so

as to admit pressure on the piston /, Fig.

3. This will force the piston / into tht

position shown in Fig. 2, which opens the

separate exhaust valve and holds it open.

As soon as the throttle is opened, steam

of the valve becomes high enough, it will

throw the valve to the left, because it acts

on the whole area of the valve, and

in so doing throttles the steam to the

proper pressure for the low-pressure cyl-

inder.

Having started the train in this way,

when the engineer wishes to change the

engine from running simple to running

compound, he pushes the handle of tht

three-way cock to its first position, which

relieves the pressure on the right of the

piston /, and the spring throws that pis-

ton to the right, into the position shown
in Fig. 3, closing the separate exhaust

valve. As soon as this valve is closed,

the pressure in the receiver rises and

presses the intercepting valve to the left

starting simple. This will open first the

by-pass valve K, and then the separate

exhaust valve; the by-pass valve relieving

the pressure more gradually than if the

large valve was opened at once. As soon

as the separate exhaust valve is open, the

pressure in the receiver drops and the

intercepting valve is forced against the

seat F by the pressure in chamber E, and

the engine runs simple as before. When
the grade is passed, the engineer pushes

the handle of the three-way cock over,

and the engine begins to work compound.

To start the engine compound, the sepa-

rate exhaust valve is left closed, as in

Fig. 3, and when the throttle is opened,

the intercepting valve will be forced

against the seat F by the pressure in

From H.P. Cyl.

From Steam Pipe

Exhaust

PH" I ; Passage

on Dash Pot

To Cab

Intercepting
Valve

Reduiiing Vttlve

Ir ,

This Rib held vertical
by Key in Dash Pot

Exhaust Passage

Fig. 2. INTBRCBPTING VALVE-SIMPLB POSITION.

at boiler pressure enters the chamber E,

and forces the intercepting valve against

the seat F, as shown in Fig. 2. Steam

enters the high-pressure cylinder, and is

exhausted through the receiver pipe and

separate exhaust valve to the atmosphere,

as shown in Figs, i and 2. Steam also

enters the low-pressure cylinder from

chamber E through the reducing valve

and ports G, shown in Figs. 2 and 4. and

is exhausted in the usual way. The steam

is prevented from reaching the low-pres-

sure cylinder at boiler pressure by going

through the reducing valve. As will be

seen from Fig. 2, the valve is partly bal-

anced by the cylinder open to the atmos-

phere, and the boiler pressure acting on

the unbalanced area throws the valve to

the right. When the pressure on the right

against the pressure in chamber E, which

only acts on an unbalanced area of the

valve. The receiver pressure holds the

intercepting valve to the left, as shown
in Fig. 3, closing the ports G and open-

ing a free passage from the high-pressure

cylinder to the low-pressure cylinder, and

the engine works compound.

It will be noticed that while working

compound, which is the usual way of

working the engine, the intercepting and

reducing valves are both held against

ground joint seats, which prevent the

leakage of steam that may have leaked

past the packing rings. Now, with the

engine running compound, if the engi-

neer wishes to run the engine simple, be-

cause of a heavy grade, he pulls the han-

dle of the three-way cock the same as for

chamber E, as shown in Fig. 2 . The low-

pressure cylinder will then take steam

through the ports G, and the high-pres-

sure cylinder will exhaust into the re-

ceiver for a few strokes of the engine. This

will raise the pressure in the receiver and

force the intercepting valve into the posi-

tion shown in Fig. 3, closing the ports G,

and the engine will run compound.

The combination of the automatic inter-

cepting valve with the separate exhaust

valve permits the engine to be changed

from simple to compound, and the reverse,

very smoothly and without danger of jerk-

ing the train, and in recent tests the en-

gine was changed from compound to sim-

ple and the reverse repeatedly, when oper-

ating at a maximum power, with the

throttle remaining wide open.
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The Effect of Brake Beam Hanging
Upon Brake Efficiency.

Under the above title, one of the most

interesting and instructive papers ever

presented to the New York Railroad Club

was up for discussion at the November
meeting. In his introductory remarks,

the author, Mr. R. A. Parke, of the West-

inghouse Air Brake Company, said:

"Mr. Chairman: The object in present-

ing the matter in the paper which has

been prepared for this evening has been

two-fold. One of the two actuating mo-
tives was a desire to clear up in the minds

of some the question as to the propriety

of applying only a 70 per cent, braking

power upon air-braked freight-cars, while

it is customary to apply a 90 per cent,

braking power on passenger equipment

The advisability of increasing the brake-

shoe pressure upon freight-cars, so as

to make it more nearly conform to the

braking power on passenger equipment

cars, has been frequently discussed. There

did not appear to be any good reason in

the minds of many why the braking power
on freight cars should be so limited, espe-

cially in view of the fact that freight-cars

are generally laden with more or less bur-

den in addition to their empty weight,

and, of course, under such conditions, the

hrakingpower becomes a still smaller per-

centage of the loaded weight of the car. I

believe that in some instances it has even

been undertaken to increase the braking

power upon freight-cars. As before stated,

one of the principal purposes of this paper

is to show that the braking power now

normally carried by the rear pair of wheels

of each truck is transferred to the forward

pair of wheels during a brake application.

In the paper which has been prepared

for to-night, various illustrations are

offered to make this fact more easily ap-

parent. It is not quite clear, without a

careful investigation of the conditions,

just how much of a transfer of weight oc-

curs, but I think it will be quite easily un-

derstood that some transfer of weight al-

ways takes place. It is pointed out in the

paper that the force that stops the moving
vehicle is almost entirely that which is

what we call adhesion or rail friction, and

which is applied to the lowest points of the

moving car. The application of retarding

force at the rails resists the motion of the

car, and, because of the influence of in-

Oil Dash Pot

Fig. 3. INTERCEPTING VALVE—COMPOUND POSITION.

cars. What is customarily known as the

braking power is that proportion of the

entire weight of the empty vehicle which

is distributed over the various wheels in

the shape of brake-shoe pressure; that is,

the aggregate pressure of all the brake-

shoes upon all the wheels, as calculated

from the brake cylinder pressure, is de-

nominated the braking power, and is ex-

pressed as a percentage of the weight of

the empty vehicle. It has been customary,

ever since air brakes began to be applied

to freight-cars—or for a long time, at any
rate—to use a calculated brake-shoe pres-

sure upon the wheels which aggregated

only 70 per cent, of the weight of the car,

while in passenger service it has always

been customary to use a braking power

—

that is, an aggregate pressure of all the

brake-shoes upon the wheels—amounting
to 90 per cent, of the weight of the car.

employed upon freight-cars is just as

liable to slide the freight-car wheels, when
the cars are empty, as the greater braking

power upon passenger cars is to slide the

wheels of passenger cars. It is unques-

tionably the fact that the maximum brak-

ing power which can be applied to vehicles

is that which can be used without injuri-

ous sliding of the wheels.

"The principal reasons why no greater

braking power can be used upon freight-

cars without a greater tendency to slide

the wheels than that in passenger ser-

vice with a 90 per cent, braking power is

that, the cars being shorter and the wheel-

base of the trucks also being shorter than

is the case with passenger equipment cars,

a greater proportion of the load normally

carried by the rear truck is transferred to

the forward truck in a brake application,

and a greater proportion of the weight

ertia, acting at the center of gravity of

the car body, it tends to cause a rotative

action of the car body, thereby removing

a portion of the weight from the rear

truck and transferring it to the forward

truck, and a rotative action of the truck

which transfers weight from the rear to

the forward pair of wheels of each truck.

Those who in the past have had experi-

ence with riding a high wheel will realize

something of this rotative tendency: in-

deed, those who ride the ordinao' "safety"

—and I suppose that includes everybody

here—may also have had some experience

of this transfer of weight. With a high

wheel, the forcible application of the

brake, whereby a resistance to the rota-

tion of the wheels is productive of a fric-

tional resistance between the earth and the

point of contact between the earth and the

wheel, will be very sure to cause a rotative
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movement that overturns tlie wliole ma-

chine and lands the rider up standing. It

will equally well be recognized that, in

going down even a moderate incline at a

rapid rate, the forcible application of the

brake may cause the rider to go over the

handle-bars of the safety wheel. This

transfer of weight is always present when
a retarding resistance is introduced at the

lowest point of the vehicle. It is, as I

hope, demonstrated in this paper that a

remarkably good selection of braking

powers for freight and passenger equip-

ment has been used all these years. It is

true almost beyond dispute that a 70 per

cent, braking power upon freight-cars will

cause just as strong a tendency of the rear

pair of wheels of the rear truck to slide

upon the rails as will a 90 per cent, brak-

ing power on passenger cars. The rear

pair of wheels in each case is the pair

Section A - B

pressure of 1,000 pounds upon the brake-

shoe, is considerably more than one-hall

of the friction developed by the same
brake-shoe upon the same wheel with

2,000 pounds pressure. In other words,

the coefificient of friction is itself a function

of the pressure per square inch between

the two surfaces. It thus occurs that with

the very much reduced pressure of freight

brake-shoes upon their wheels—ordinarily

in the neighborhood of 2,500 to 3,000

pounds—the friction developed is a con-

siderably greater proportion of that pres-

sure than is the case where the brake-

shoes are applied to passenger-car wheels

with a pressure of 7,000 or 8,000 pounds.

In that way the actual retarding force

upon the freight car, due to a 70 per cent,

braking power, is very nearly as great a

proportion of the weight of the car as is

the retarding force developed with a 90

Fig. 4. INTERCEPTING VALVE—PASSAGES.

most likely to slide, and therefore the

braking power upon the car must be so

restricted upon all the wheels, in the or-

dinary custom of applying brakes, that it

shall not slide the rear pair of wheels. The

result is that the 70 per cent, braking

power is unquestionably just as liable to

slide wheels as is the go per cent, braking

power upon passenger equipment; but it

is also as effective in stopping the car as

is the greater braking power upon passen-

ger cars—not quite as effective, to speak

exactly, but it is very nearly so. This is

another feature of the case which is

brought out, to a partial extent at any

rate, in the paper.

"For a long time it has been customary

to suppose that the old law of Morin is

applicable to the friction of brake-shoes

upon car wheels. That law implies that

the friction developed between two sur-

faces is proportional to the pressure be-

tween those surfaces. This we know to be

entirely untrue. The friction developed

between a brake-shoe and a wheel, with a

per cent, braking power on passenger

cars.

"There are one or two errors of state-

ment in the paper in regard to this ques-

tion of friction. The main portion of the

work of preparing this paper was com-
pleted about eighteen months ago, before

the second report of the Master Car-

Builders' Committee upon laboratory

tests of brake-shoes had been published,

and before I was acquainted with the re-

sults of their later investigations. I have

been so pressed recently for time that I

have found it very difficult to get the ma-
terial of the paper together at all, and

have not been able to fully analyze the

1S96 report of the committee, or to recal-

culate the braking power of passenger

cars with chilled cast-iron wheels, in ac-

cordance with the most recent informa-

tion.

"The other feature of the paper which

it has been attempted to bring out, grows

out of the very fact that, during an appli-

cation of thi brakes, less pressure is car-

ried to the rails by the rear pair of wheels

than is carried to the rails by the forward

pair of wheels of each truck. To prevent

wheel sliding, it has been necessary, in

applying the same brake-shoe pressure

to each pair of wheels, to so restrict that

brake-shoe pressure that it shall not slide

the pair of wheels which rests more lightly

upon the rails, and which is therefore

more likely to slide. It will thus be easily

understood that a considerable retarding

friction is sacrificed at the forward pair

of wheels where the pressure of the brake-

shoes is much less than could be utilized

without liability of sliding that pair of

wheels. The purpose of the investiga-

tion which has been presented in this

paper has been to devise a method by

which the pressure of the brake-shoes

upon each pair of wheels may be propor-

tioned to the weight which that pair of

wheels carries to the rails during the

maximum application of the brakes

—

that is, the emergency application. A
solution of this problem has been dis-

covered in hanging the brakes between

the wheels, instead of outside of the

wheels, as has been the custom in passen-

ger service, and in inclining the brake

hangers outwardly, or away from the

wheels, thereby reducing the friction of

the brake-shoes upon the rear pair of

wheels and increasing it upon the forward

pair of wheels of each truck. When the

car runs in one direction this simple ex-

pedient operates in precisely the same way
that it does when the car is going in the

other direction, from the simple fact that

the conditions are reversed, and what was
the forward pair in the one case becomes
the rear pair in the other case, when the

direction of motion of wheels is reversed.

It introduces no additional mechanism
upon the car, but simplifies that already

in use. It has the advantage of doing

away with brake-beam release springs,

which are a very serious obstacle to good
operation of the brakes. The brakes fall

away by gravity on account of the in-

clination of the hangers and there is no

necessity, therefore, of using release-

springs. The expense of applying them

is saved, and the great uncertainty as to

the e.xtent to which they interfere with

the proper application of the brakes is re-

moved. It has been frequently observed,

doubtless, by all of you. that, as a pas-

senger train draws into a station with

the brakes applied, the trucks tilt forward.

The forward end of the truck is depressed

and the rear end is elevated. This is

partially due to the fact that the car body

is dragging the trucks forward against

the resistance of the rail friction which is

applied to the lowermost points of the

wheels. That in itself tends to tilt the

trucks forward. But, in addition to that,

the rear brake-beam, being hung outside

of the wheels, is pushing upwardly upon

the truck frame while the forward beam is

dragging downwardly, through the fric-

tion of the brake-shoes. So these two
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things both tend to tilt the truck, and

when the car is just about coming to a

stop, the release of the brakes rights the

truck up suddenly, and not infrequently

throws passengers down who are stand-

ing in the aisles. By hanging the brakes

between the wheels in the manner in-

dicated in the paper, the friction at the

rear brake-beam pulls down upon the

rear portion of the truck frame, although

from a point much nearer the center,

while the forward brake-beam pushes up,

thus tending to neutralize, instead of ag-

gravating, the tilting of the truck. Some
experiments have been made with the

brakes hung inside upon passenger

trucks of Canadian Pacific cars so equip-

ped, and it was very noticeable that, as

the train came into the station and drew

up to the platform, the truck-frames were

almost unmoved during the stop and

after the stop had occurred. That jolting

motion was very greatly reduced.

"The most important advantage of

hanging the brakes in the manner de-

scribed is the increase in the stopping

efficiency whenever it is necessary to stop

as expeditiously as possible—in other

words, in an emergency. Unfortunately

I have not had the time to make such

tests as I hoped to have made before this

meeting, in order to get specific data as

to how much advantage may be realized

in this way; but it is certain, from such

experiments as have been made, that from

10 to 15 per cent, shorter stops can be

made by simply hanging the brake-beam

between the wheels with a proper in-

clination of the hangers, than can be

made by hanging the brake-beams out-

side in the customary way, and this with-

out any greater danger of sliding the

wheels. In the case of a train running at

a speed of say sixty miles an hour, this

would amount to a saving of somewhere

between 200 and 250 feet, which, in an

emergency, might easily mean the differ-

ence between safety and perhaps the loss

of the whole train. This feature and the

other features mentioned have appealed

to a considerable number of railroads

which have already adopted this method

of hanging brakes, and I have no doubt

it will soon come into quite general use.

The fact that it is not patented, and that

it does not cost any more to put the

brakes on cars in this way, and that it gets

rid of several troubles and makes the

brakes so much more efficient, will

hardly fail to appeal to most railroad

managers."

i @ i
The Pennsylvania lines west of Pitts-

burg, in their shops at Columbus. C,
are building three baggage cars without

platforms. If the change works success-

fully, it is the intention of taking the plat-

form off baggage cars belonging to the

company. The Master Car Builders' As-

sociation have favored the building of

baggage and express cars without plat-

forms for some time.

A Safety Qage Cock.

Much attention has been devoted to the

end of making boiler connections in the

cab of a locomotive proof against the es-

cape of steam in case of wreck, and among
efforts in that direction is the gage cock

recently patented by E. E. Kerns, of Brad-

ford, Pa.

The sectional view shown in this con-

nection gives all the vital points of the

device so clearly that few words are re-

quired to convey the intent of the de-
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SAFETY GAGE COCK.

signer. A bushing A is screwed into the

boiler and is threaded to receive the body
of the cock. The stem B is recessed at

the inner end to receive the shank of the

valve C, the latter being made to seat upon

and close the end of tube D when the stem

B is run inwardly. In this position, as

shown in the engraving, the steam from

the boiler is cut off.

A seat for the check valve E is formed

on the inner end of bush A, which is

operative when the valve C is raised from

its seat, which allows valve E to close and

shut off steam from the boiler, and this

action would take place in the event of

breakage of the cock from the boiler head.

The lengths of the stems on the valves are

made so that both valves cannot be closed

at the same time, and a spring is secured

to the body of the cock and made to en-

gage with a groove on the stem B to in-

dicate when both valves are wide open in

trying the water. This construction is

seen to also favor the removal for clean-

ing or repairing of the parts outside of the

boiler while steam is on—provided scale

does not interfere with such a move.

However, the safety features are the ones

we are interested in primarily. If the

check will close at all in a smash it is a

move in the right direction.

A short time ago, we made some men-

tion of a catalog issued by H. K. Porter

& Co., Pittsburg, Pa., illustrating their

light locomotives. The catalog contains

an excellent treatise on compressed-air

locomotives for mining and other pur-

poses. In this respect it is the best we
have ever examined, and will constitute

a very convenient hand-book of informa-

tion for people who have anything to do

with the operating of pneumatic machin-

ery. There is a section on Tractive

Force, giving the methods of calculation

and a variety of experiments. Hauling

Capacity is the subject of another useful

section, which includes percentage tables

for computing the power of locomotives.

Track Matters occupy considerable space,

and information is given that will be high-

ly useful to people laying track in places

where engineering directions are not to

be secured. This is often the case in the

laying out of railways about plantations,

in logging districts and in some mining

districts. The methods of laying out

curves are given, and a great deal of very

useful information. The catalog from be-

ginning to end is replete with useful in-

formation, and it ought to be in the hands

of every person interested in operating

motive power for light railways.

It is surprising on what small founda-

tion a big and sensational story can be

reared. There have been paragraphs late-

ly passing through daily papers over a

vast territory intimating that the Central

Railroad of New Jersey intended dis-

charging all engineers who are over fifty

years of age, the axe to begin falling on

the first day of the year—a sort of New
Year's treat for all concerned. The entire

foundation for this yarn was that an en-

gineer, eighty-six years old, was given

lighter employment a few weeks ago.

The editorial force is well equipped for

turning out copy during the current year,

having received the annual supply of

pencils from the Joseph Dixon Crucible

Co., Jersey City, N. J. Some of the pen-

cils are unusually picturesque, and our

only fear is that their influence may in-

cline our editorial writers to produce mat-

ter a little too ornate for a staid engineer-

ing paper that has passed its tenth birth-

day.
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Plain Talks on the Injector.

BY FRED H. COLVIN.

These articles are not intended as a

scientific treatise, but rather as a series

of plain talks on injectors, in which it is

hoped some of the information gained by

several years' experience in making, test-

ing and repairing them may be imparted.

The best book we know of, dealing with

the scientific side of the question, is "The
Theory and Practice of the Injector," by
Strickland Kneass, and we heartily com-
mend it for any in need of such a book.

This is intended more as a supplement to

that, than as any attempt to supplant it.

Injectors may be divided into several

classes, the principal ones being;

Single set of tubes.

Double set of tubes,

Adjustable and self-adjusting tubes.

Fixed tubes.

Open overflow.

Closed overflow.

jectors is to prevent the air being drawn
in, slightly cooling the water and making
a disagreeable noise.

This feature is used by some engineers

to put boiler lluid into their boilers with-

out dumping it into the water supply

tank or attaching to city water supply.

By simply removing the overflow valve

disk and placing the overflow nozzle in

a shallow dish holding the fluid, the fluid

will be drawn into the injector and forced

into the boiler without any difficulty.

The open overflow has the advantage

of showing at once when the injector

"breaks" or ceases to work as it should.

There are cases in locomotive work, how-
ever, where the overflow is piped so that

it cannot be seen by the engineer, thus

entirely destroying its advantage over the

closed overflow.

The use of the fixed nozzle or non-ad-

justable tube injector is constantly in-

creasing as shown by the number of re-

the sound will help greatly after becom-
ing accustomed to it.

Having the overflow valve open, turn

on the water supply as before and open
the steam valve slowly. The hot water

will commence to rush out of the over-

flow, as this is the line of least resistance.

After the steam is turned on full, begin

to close the overflow valve slowly, and
as the valve becomes nearly closed, the

familiar hum will begin, reaching its maxi-
mum when the overflow is fully closed.

The water is now going into the boiler, as

there is no other outlet for it. To stop,

simply shut off steam and open overflow

valve ready for the next start. A "break"

in the operation is indicated by a cessa-

tion of the regulation "hum," a snapping
of the steam and water in the pipes, a rapid

heating of pipes and injector, and, if the

water supply is drawn from a tank, by the

C^XI
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GIFFARD INJECTOR AS FIRST MADE BY WILLIAM SELLERS & CO., 1860.

And these can again be subdivided into:

Restarting,

Automatic,

Lifting,

Non-lifting.

The first injector was invented by Henri
GifTard, a French engineer. It was of the

open-overflow, adjustable type, as shown
herewith. '

The principal details have undergone
many changes since then, some of which
have not been improvements. Every prin-

ciple for a perfect working injector is

clearly shown in the patents of GifJard,

which shows that the subject of injectors

had been well thought out by him before

the world realized that such an apparatus

was possible. The exhaust injector, be-

ing in a field of its own, will not be con-

sidered now.

A closed overflow is one that is closed

by hand after the injector is started and
remains so until again opened by hand.

An open overflow is one that automat-
ically opens when water or steam flows

through the injector but closes (usually

by gravity, though in some cases by a

light spring) when the injector gets to

work. Its only use in open overflow in-

starting and other fixed tube injectors

now on the market.

The fixed nozzle or tube type is some-

what different. There is no way of regu-

lating the water supply except by the

water valve in the pipe (few of the leading

injectors having special valves for this

purpose now), but, owing to the con-

struction and proportion of the tubes this

is seldom necessary, as they will handle

quite a wide range of both water and

steam without difficulty. With extreme

water pressure it may be necessary to

throttle it, but this seldom occurs. The
combined action of the two jets, the cen-

tral one and the auxilliary annular jet.

giving a particularly flexible action, if

such a term can be used. They will not,

however, handle as wide a range as the

adjustable tube injectors and cannot,

from the nature of things, notwithstand-

ing the various claims of some makers.

With this type of injector the overflow

is usually situated in an overflow pipe, at

any convenient point between the injector

and boiler. This is often controlled by

an ordinary globe valve, which must be

open before starting the injector, and the

outlet to this should be visible, although

noise and possibly spraying of the water

therein.

RE-STARTING INJECTORS.

These are comparatively few in num-
ber, so far as types go, although many
thousands have been sold. They are not.

however, so widely used in large steam

plants and similar places as the regular

types, but seem to be most in demand for

yachts, traction and portable engines, for

which they were, in fact, originally de-

signed. Their object is to prevent a pos-

sibility of failure, by automatically starting

after the water supply has been broken,

from the farm engine or yacht lurching,

or any similar cause. This necessitates

the combination of a lifting jet, so as to

lift the water to start with, and is very

neatly accomplished by several makers.

The writer has repeatedly tested injectors

of this type by shutting ofif the water sup-

ply for several minutes, until both the in-

jector and feed water were quite hot. and

on opening the feed valve they would start

readily. They are, however, of compara-

tively sensitive construction, and it has

been the writer's experience that they do

not meet the general requirements as
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well as the regular types, although he does

not vvisli to condemn any make or an-

tagonize any of the makers. His con-

clusions in this respect are borne out by
the experience of many other practical

engineers.

Automatic devices have been used on
boilers, for starting and stopping the in-

jector, by a float in the boiler. For this

work, a restarting injector is especially

adapted, but it is not a practical method
in many cases.

While there are occasionally conditions

in locomotive practice which are not often

met with in stationary practice, still the

general action is the same and the causes

for failure are practically the same in each

case.

Generally speaking, an injector will

work when its tubes are in fair condition

and it has a sufficient water supply.

The main cause of breaking is in-

sufficient water supply from some cause

or other. Briefly, and without regard to

theory, the action of the injector is as fol-

lows: The water flows up the supply pipe

(either by an outside pressure or by the

action of a lifting jet) and through the

combining tube to the overflow. The
steam, entering from the steam tube, is

condensed by the water in the combining
tube and forces it through the tubes with

sufficient pressure to overcome the pres-

sure in the boiler, and, lifting the check
valve, forces its way into the boiler.

When these conditions do not exist the

injector "breaks," usually from the water

supply not being sufficient to condense
the steam. In this case the injector

"breaks" and all the pipes become hot.

Should the water be much in excess of

the required quantity the injector will

start as usual but will not always force

into the boiler as there is more water than

can be handled by the steam.

In starting an injector having an ad-

justable valve in the water supply, either

by moving the tubes together or by a

separate valve outside, it is a good plan

to give an excess of water rather than an

insufficient supply, as the water supply

can be readily reduced and the injector

started to work without any annoying de-

lay due to heating of pipes or water.

The act of starting (with a non-lifter) is

simply opening the water valve until

water shows at overflow and then open-
ing steam valve, preferably by an easy,

gradual movement.
With a lifter, the lifting jet is first

opened (either separately or together

with the main steam valve as in some in-

jectors) until the water shows at over-

flow as before, then the main valve is

opened until the steam "picks up' the

water. If any water shows at overflow

after injector is working, the water supply
should be reduced slightly, or until the

overflow ceases.

Should the steam pressure fall, other
conditions remaining the same, water will

again appear at overflow, there being

more than is needed to condense the steam

and more than it can handle. This will

not cause it to break, however, but will

merely cause waste of water, which is a

serious question in some cases. Should

the steam pressure increase materially,

there will not be enough water to con-

dense it, and steam will show at over-

flow, and if the rise in pressure continues

the insufficient water supply will not be

able to take care of the steam, and un-

satisfactory working or breaking will re-

sult. The injector will also become
heated and add to liability of breaking as

well as delay starting again. If the tubes

are adjusted to this new condition before

the breaking point is reached there will

be no trouble. The same difficulty will

be experienced if the water supply is de-

creased with pressure remaining the same,

which sometimes happens from the supply

pipe being partially choked by foreign

matter, such as waste, wood, coal, etc.

The writer has seen an injector con-

demned when it was literally filled with

small particles of coal and wood which
had come in from the supply pipe. In an-

other case the engineer, who had evi-

dently been "seen" by a rival injector

salesman, had filled the supply tank with

fine coal screenings, which completely

blocked the tubes. He was informed that

the instrument was an injector, not a coal

conveyor.

Various steam pressures require differ-

ent amounts of water, and the higher the

steam the more water is necessary to con-

dense it in the mouth of the combining
tube.

Stopping the injector is simply the re-

verse of starting.

No matter which make of injector you
select, it will be better for all concerned to

state the exact conditions under which the

injector must work, and then let the maker
send the one best suited to your case. If

the injector then fails to meet your re-

quirements, you can send it back and feel

justified in doing so.

One of the first essentials in connection

with injectors is the piping, and that will

be considered next.

The Grand Trunk Shops at Montreal.
The management of this road is as

earnestly engaged in the matter of air

equipment on their power as other roads,

and from the fact that the provisions of our
Interstate Commerce act do not apply to a

very large percentage of their power,

the conclusion is forced that they are actu-

ated by a very different sentiment from
that moving some of the corporations

on this side of the line, with reference to

safety appliances, who are even now mak-
ing a last effort to defer the inevitable.

Owing to the very excellent facilities

for doing work in these shops, there

are few things they cannot manufacture

cheaper than they buy, especially when
a little incubus like customs duty is con-

sidered. Westinghouse gj^-inch pumps
are bought finished, but brake cylinders

for engine and tender, auxiliary and main

reservoirs, and all fittings for the brake

are manufactured at the shops.

In boring brake cylinders, it was found

to be a slow job to bore them singly, and

a lathe boring bar of an ingenious char-

acter was devised to double the output.

A cast-iron frame to hold two cylinders,

with their axes in the same plane and

parallel to the lathe centers, was made
and bolted to the lathe carriage. The
boring bars were then made to be carried

in a frame, with a distance between cen-

ters equal to that of the cylinders. Rotary

motion was given to the bars by means

of a gear on the face plate of the lathe,

the gear driving a train of gears connect-

ing with each bar. The scheme is not

expensive, and served the purpose well

for boring, and also facing the joints.

All the working joints of brake levers,

pins and rods are case-hardened; this is

a requirement so seldom met with in

brake practice that it is worthy of more
than passing note, for the reason that any
improvement in the condition of brake-

rod joints improves the efficiency of the

brake as a whole, and since hardening the

wearing surfaces prolongs the life of the

parts, hardening ought to be a good thing.

The pin fits as ordinarily made on a brak-

ing system are, it seems to us, open to

criticism, in the matter of initial lost mo-
tion. An allowance of 1-32 inch between

pin and hole is not needed; the limit can

be made closer than that, and should be.

Blacksmithing is reduced to a science

in these shops, and it is not necessary to

say that the reduction is due to manage-
ment. Comparisons are "odorous," and

sometimes breeders of heartburnings; but

we only do simple justice to this smith-

shop when we say it is the cleanest one

we were ever in. The fullest value is at-

tached to the importance of labor-saving

by means of dies. Of the latter, the pivoted

die used on the bulldozer—a home-made
product, by the way—to shape spring

yokes, forms the yoke, and bends the ends

over for lugs at one movement of the ma-
chine. Money is spent freely on dies,

with full confidence in a return; if a ma-
chine or tool is needed, it is designed and

built. As a matter of fact, it has always

been the policy of this road to make every-

thing it used, buying little except the raw
material, and this has been carried out

to a degree most surprising in extent;

even the wire nails used on the system are

manufactured here by machines designed

and built at the shops. It is said that

these machines can compete in price and

quality of work with the regulars, and an

inspection of them in operation leaves no
doubt that the claim is well founded.

A rolling mill is a feature unusual to

a railroad shop, and the one connected

with this plant is of such magnitude as to

arrest the attention of a railroad man at

once. .MI bar iron used on the road is
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rolled here, in every conceivable size and
shape, structural, and also for continued

working. Few mills are better equipped

than this, the result of slow accretions to

satisfy the conditions of environment pe-

culiar to location.

Peerless Hose Nipple Cap.

This little device was invented by Mr.
C. H. Dale, president of the Peerless

Rubber Manufacturing Company. In in-

vestigating the cause of failure of air-

brake hose, it was ascertained that about

WBSTINGHOUSB AIR - BRAKE NIPPLE
AFTER PEERLESS HOSE NIPPLE

CAP IS APPLIED.

NIPPLE CAP.

90 per cent, of the hose of all makes failed

at the end of the iron nipple connecting
the hose to the train pipe. Mr. Dale has

been working for the past five or six years

to overcome this weakness, and finally

struck the idea of a cap for the nipple, and
has been several years perfecting the de-

vice, as it was a more delicate job than

would appear on the face of it without

making a change in either the nipple or

hose.

The tests show that the iron nipple

covered with this rubber nipple cap will

outwear from 45 to 55 per cent, the hose

that is coupled on the iron nipple, owing
to the friction being rubber in both hose

and on the nipple, as against the rubber

lining of the hose and the harsh end of

the old iron nipple.

In putting the hose on. it is necessary

to coat the nipple with rubber cement, so

that the hose will slip on easily. The me-
chanical motion is what has ruined the

hose by coming in contact with the harsh

end of the iron nipple, but with this soft

cushion at the end of the nipple, the afore-

said objectionable features are overcome.

In addition to this, it makes a very tight

packing for the joint. However, nothing

is claimed for the packing portion of it;

it is simply for the frictional contact that

prolongs the life of the hose.

We understand that the material is sold

by the gross, and the patentee says it will

increase the life of anyone's hose. The
Peerless Rubber Manufacturing Com-
pany, of 16 Warren street. New York
City, has the sole license to manufacture

these goods in the United States. The
nipple is covered by very broad patents

in the United States, Canada and Europe.

The cost of these nipples, as we under-

stand it, is about ten cents each. They
will, however, make a great saving in the

life of air-brake hose, and Mr. Dale is

of the opinion that it really should have

been called the Good Samaritan instead

of the Peerless Hose Nipple Cap.

A Single Piece Ash Pan.

An ash pan of ^-inch steel plate in one

piece, and without rivets, is the standard

construction for that fire-box appendage

on the Minneapolis & St. Louis Railroad.

The pan is brought to form in the flange

clamps, the sides at the top being flanged

so as to fit up under the mud ring and bolt

to same as in the old one made up of

divers sheets and angle irons.

A flange is turned over at the front and

back of the bottom portion to form a

seat for the dampers. Taken as a whole

it makes an ash pan more nearly inde-

structible than the built-up type, does not

get out of shape, and is therefore tight.

With these advantages supplemented by a

less cost than for the old style of pan, Mas-
ter Mehanic Tongue is satisfied that it is

the cheapest pan from every point of view.

There has probably been no one repre-

hensible practice in locomotive work any

more persistently followed than that of

making thin, warpy ash pans, which are

always getting out of shape and leaky as

a riddle. The solid pan defies every at-

tempt on its integrity and remains square

under all circumstances.

Four New Devices
For Locomotive Engineers

The Q. & C. Priest Snow Ranger.

Operating by air. under full control of

engineer, and with perfect safety. Con-
forms to irregularities in track, giving uni-
form results either on curves or tangents.
Will remove snow and ice from three.to

four feet deep, preserving full tractive

power of engine, dispensing with snow
plow, and pulling full train. Does not^re-

move torpedoes; not unsightly; out of the
way.

Pneumatic Cylinder Cock Controller.

A new device for automatically notify-
ing the engineer that the pressure in brake
system is getting low; also for prevent-
ing cylinders from bursting by freezing,
and decreasing liability of locomotives
starting off on account of leaky throttle.

McKee Brake Slack Adjuster.

For automatic adjustment of slack and
control of piston travel in brake gear, in-

suring accurate movement and positive-
ness of operations under all conditions.

Improved Inside Check Valve.

A" new form of check valve, specially
designed to take place of outside valves,
and an improvement upon inside valves.

For full information regarding tliese devices

address the

Q. & €. Co., Chicago, III.
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Adjusts Slack

Automatically.

To get best Air Brake

Service it is necessary

to use the ^ .^ ^ jt'

McKee

Brake S'^^*^

Adjuster
Keeps the piston travel

down where it belongs

at all times.

Saves air, prevents accidents, insures

efficient Brake Service.

SIMPLE,

POSITIVE,

ECONOMICAL.

Adjusters furnished

promptly for Passenger

and Freight Service.

-•<-

Send for interesting pam-
phlet. .J* ^ Mailed free.

< •<<

The

Q. &C.
Company,

700-9 Western Lnion BIdg.,

Chicago, III.

A A

BRANCH OFnCES:
New York, 100 Broadway.

St. Paul, 109 Endicot Arcade.

Montrca], 17 Place d'Armcs Hill.

San Francisco, 537 Mission St.

Handling Cinders—Missouri Pacific

Railway,

The problem of getting cinders out ol

the way quickly and at a low cost, at divi-

sion terminals, has been a live one, and

one that has been attacked from different

points, with more or less success. The
Missouri Pacific has reached a solution

of the situation; nothing like the well-

known pits, however, with their smoking
and steaming piles of refuse.

Their system embraces a track which is

raised about 30 inches above grade, and

operation will be clear with a word of

explanation. The pans have a pair of

trunnions at each end, around which

passes the lifting chain; the trunnions

carrying the load being placed so that

in raising of the pan there is no tendency

to tip. The dumping of the load is done

by the trigger shown in connection with

the chain. The jib and load is turned

toward the car to receive the cinders, as

shown in the front elevation, by means of

a 6-inch cylinder lying on the floor, and

pivoted at its rear end, as shown in the

--^ « Chain ^^ -Pa=j ' "^

29 Lon.J -—r™V=' rn , I ti T.)
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CRANE FOR CINDER PIT.

under this track is placed a number of

wrought-iron pans, 22 inches deep, 48

inches wide and 49 inches long. Engines

are run on the raised track, and ash pans

are hoed into the pans under the track,

until all are filled, when a small four-

wheeled car, carrying a crane operated by

a 13-inch air cylinder, is run over the filled

pans, and the crane quickly lifts and

dumps them into a cinder car on an ad-

joining track.

Our engravings show details of these

pans and of the crane, from which their

plan. The two movements necessary to

lift and dump the pans are therefore made
by manipulation of valves on the respec-

tive cylinders, and are done with remark-

able rapidity.

The work is said to be done cheaply by
this method; but that statement is too

vague to have any meaning to one in a

comparative mood. After witnessing its

operation, however, and making a mental

comparison of the cost and attendance of

the pit, and subsequent handling on cars,

the balance is in favor of this system. It
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is cleanly and utterly without any sug-

gestion of inferno in its surroundings, be-

cause the cinders cannot be deposited

anywhere except in the cinder car.

i i i
Electricity on Trunk Lines.

Under the title of "The Enormous Pos-

sibilities of Rapid Electric Travel," two

electrical engineers attack the problem of

connecting New York and Philadelphia

by an 85-mile route and 36-minute ser-

vice.

Despite the fact that leading engineers

who favor electricity for short and fre-

quent service with light trains, do not

urge the attempt to equip trunk lines with

the present apparatus, the authors of this

article claim that the equipment in use

to-day is sufficient to handle the prob-

lem. The third rail is advocated as the

LOCOMOTIVE ENGINEERING.

at 30,000 horse-power per train, which is

probably as good an estimate as can be

made, and is also a fair one from any

standpoint; but when it is considered that

there are eleven power-houses, each with

a maximum capacity of 30,000 horse-

power (20,000 horse-power, nominally),

the cost of power plants and of power is

something of an item.

The cost of the conductors for current,

the loss between engine of power and mo-

tor, all must be considered, until it seems

almost a maxim that there is little hope

of supplanting the locomotive for through

trains on trunk lines as long as the cur-

rent must be generated by a steam-driven

dynamo.
The modern dynamos and motor have

efficiencies, under an economical load, of

from 80 to 95 per cent., so that there is

little to be gained in this direction.

2 Piepes V Sheet Iron
Kiveted together

Locoviotive Eiiyitteeriug

DETAILS OF PANS FOE CINDER PIT.

means of conveying current, but it is pro-

posed to raise this above the track level.

It is proposed to use 7-foot wheels and

axle 15 inches in diameter, with a bearing

10 inches long. This at 680.4 revolutions

per minute makes 2,670.6 feet per minute

for surface speed of axle, which is over

four times the surface speed of bearings

under the average car with a 454-inch

axle and 36-inch wheel at 60 miles per

hour, or over 25 per cent, greater speed

. at 170 miles per hour, the same as the

proposed road is to run. Add to this the

heat generated in the armatures of the

motors and transmitted to the axles, and

the question of hot journals, which is one

of the bugbears of high speed to-day,

would probably be an ever-present quan-

tity.

A great mass of details is presented,

showing much careful thought on the part

of the authors; but there are several points

which seem to be open to criticism from

the commercial point of view.

The maximum power necessary is taken

The steam plant will probably be more

economical than any locomotive, but

whether the difference will be sufficient to

make it economical is a very doubtful

question. We think not.

The proposition to run trains between

New York and Philadelphia at intervals

of two minutes, is startling in its pro-

gressiveness; but it does not seem likely

that the mere running of more trains will

increase travel enough to warrant this

extra expense. We might run a train a

minute between some towns and have

them empty, save for a few who ride for

idle curiosity. It is the transaction of

business between cities which calls for

more trains, and when this increases,

more trains will be forthcoming. But the

mere running of trains will not materially

increase it; the business between the cities

must come first. There are many other

points which might also be criticised, but

we forego it at present.

We do not propose to say the plan is

impossible, for the word "impossible" is a
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Locomotive

Engineering
TAUGHT BY MAIL,

50 CENTS A WEEK.

A thorough course of instruction under

the direction of able engineers. Studies

are carried on at home, without loss of

time from work. No expense for text-

books, as instruction and question papers

and drawing plates are furnished free.

These have been prepared especially for

our students at an expense exceeding

$125,000. They are only furnished to stu-

dents of these schools.

The course in Locomotive Engineering

includes;

MATHEMATICS.
Arithmetic, Mensuration and the use

of letters in algebraic formulas.

MECHANICS.
MECHANICAL DRAWING.

Including a general drawing in ele-

vation of a passenger locomotive and

tender.

LOCOMOTIVES, DYNAMOS
AND MOTORS.

An Education for 50 cents a week.

Our new monthly payment plan puts a

technical education within the reach of all.

A first payment of $2 only is required, the

balance being payable at the rate of $3 a

month. This plan, by which payments

are reduced to less than 50 cents a week,

enables all who desire a technical educa-

tion to take advantage of our correspon-

dence courses.

REFERENCES.—To persons thinking

of enrolling as students, we will send the

name and address of a student living in

the same neighborhood, whom they may

consult or correspond with as to the prac-

ticability of the method of teaching, and

the value of the instruction imparted.

FORTY-THREE COURSES, includ-

ing Steam Engineering, Stationary, Lo-

comotive and Marine; Mechanical Draw-

ing; Machine Design; Electrical Power

and Lighting; Civil Engineering; Rail-

road Engineering; Mining; Surveying

and Mapping; also Bookkeeping, Short-

hand and the English Branches.

FREE CIRCULARS, fully describ-

ing our methods, containing prices, sam-

ple pages, specimen drawing plates, etc.,

and testimonials from a thousand stu-

dents, will be sent on application. When
writing, please mention the subject you

wish to study. Address

The International

Correspondence Schools,

Box 801, Scranton, Pa.
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WINTER AND SUMMER

LUBRICATION.

Difference in temperature means a dif-

ference in lubrication. Friction-reducing

qualities of oils and greases vary accord-

ing to temperature.

In railway lubrication with oils and

greases there is one chief thing that should

never be lost sight of, and that is, tem-

perature. Grossman states it as follows:

"As oil and grease lubricants, especially

on locomotives and railroad rolling stock,

are subject not only to the temperature

changes between night and day, but in

moving from place to place are subject to

still greater variations of temperature,

and as the degree of their fluidity varies

with the temperature, therefore the fric-

tion-reducing qualities of oil and grease

lubricants will vary more or less accord-

ing to the temperature."

If the oil be too fluid for the use to

which it is put, more will be required to

obtain satisfactory results; while, on the

other hand, if it be not fluid enough, the

lubrication will be imperfect though less

oil is consumed. These limitations on
oil lubrication cannot be escaped. Most
careful and thorough experiments in the

testing rooms of experts, and the practical

demonstrations of locomotive engineers,

show that where properly prepared graph-

ite is used, marvelous results in better

lubrication are attained.

It would be quite safe to say that the

satisfactory results are due to the graphite

filling up the microscopic irregularities of

the bearings, making a solid surface, free

from the "internal friction" of moving oil,

and a surface unaffected by any change in

temperature. In light machinery, such as

is found in textile mills, graphite bearings

have been run under high speed for ten

years, and longer, without renewal and
without a drop of oil. Under the great

crushing power of heavy machinery,

graphite bearings are probably not pos-

sible, but great gains in better lubrica-

tion can be made by introducing pure

flake graphite in the bearings with the oil.

Proper lubrication of locomotive cylin-

ders is now quite a problem where steam
at high pressure is used. The difficulty is

not in the oil nor in the lubricator which
feeds the oil; the difficulty is entirely due

to the high pressure of the steam. Under
these conditions a small quantity of

Dixon's Pure Flake Graphite, mixed with

a little oil and fed through the relief valve,

promptly cures the difficulty and instantly

stops all "groaning."

An interesting little pamphlet on graph-

ite lubrication is mailed free of charge

by the

Joseph Dixon Crucible Co.,

Jersey City, N. J.

dangerous one to use in these days; but

we venture to say that such a road will

not be started for some time to come.

i i i
The Wisconsin Central has in contem-

plation an extensive purchase of new
power, both passenger and freight. An
order has already been placed with the

Brooks Locomotive Works for ten heavy

lo-wheel engines, the order being equally

divided for freight and passenger. These

engines, we are informed, will be perfect

models in design. They will have Bel-

paire boilers, 66 inches in diameter; the

cylinders for the freight engines 20 x 26

inches, and those for the passenger 19 x 26

inches. The drivers will be 63 and 6g

inches diameter respectively. Our advices

concerning this power convey hints of

some modern and very novel features that

will command the attention of admirers of

original work and thought in locomotive

design.

i i i
The Davis & Egan Machine Tool Co.,

of Cincinnati, report continued improve-

ment in European trade. The new addi-

tion to this company's works is now run-

ning full. They are working 12!/^ hours

a day in each plant, and several depart-

ments are working all night. Among
recent orders received by this firm is one
from Yarrow & Co., the well-known ship

builders, of London. They also have re-

ceived orders for several combination

turret lathes for the Netherland Govern-

ment.

i i i
The Pennsylvania Railroad Company

has now over 90,000 freight cars equipped

with the automatic coupler, and 60,000

with air brakes and automatic couplers.

All the locomotives of the company, which
number about 3,700, are equipped with

the automatic air brake, and all the pas-

senger cars, numbering about 4,000, have

both the automatic coupler and air brake.

All the new cars which the company has

constructed for some time past have been

equipped with both the automatic coupler

and the air brake.

i s i
The Brooks Locomotive Works have

completed a six-wheel 14 x 20 side-tank

mogul for the Seoul-Chemulpo Railroad

of Corea. It is one of an order of four,

and will be the first locomotive ever seen

in Corea. It weighs about 78,000 pounds
and is of American standard gage. It

will be taken overland to Seattle and

shipped from there to Corea.

g i i
G. & H. Barnett Co., of Black Dia-

mond File Works. Philadelphia, received

the reward of a silver medal from the

Nashville Exposition, forthe excellence of

their goods. This was the only award
given for the character of goods exhibited,

which is highly complimentary to the

firm.

A Novel Banquet Hall.

The Seaboard Air Line Railway built

a monster passenger car at Nashville,

for the Tennessee Centennial Exhibi-

tion. This car is 102 feet long, 20 feet

high and 24 feet wide, with wheels 6 feet

in diameter. It is a banquet hall on

wheels, seating 130 people. It is a two-

story affair, the upper part being divided

into sleeping rooms for the road's em-
ployes visiting the exposition. This car

should prove a good advertisement for

the road.

S S i
"Narrow Gauge Locomotives" is the

title of a handsomely illustrated catalog

recently issued by the Baldwin Locomo-
tive Works. It is a book, g x 6. of 450

pages, and contains illustrations of a great

variety of locomotives and locomotive de-

tails. It appears to be intended for the

use of foreign railroads, which are the

principal purchasers of narrow-gage loco-

motives; but it will be found highly inter-

esting reading for people on the American

continent. There is a good history of the

locomotive connected with it, showing

the gradual development of the engine.

We have lost the greater part of a morn-

ing trying to reach the Klondike by

means of a puzzle sent out by the Mason
Regulator Co., Boston, Mass. We have

to confess that the journey seems a little

too complicated for us. and any of our

readers who consider themselves expert

on the solving of puzzles ought to send

for this one and explain to the world how
the journey is made.

i i i
"Fine Mechanical Tools and Milling

Cutters" is the name of a very neat illus-

trated catalog recently issued by L. S.

Starrett Company, Athol, Mass. It con-

tains very good engravings, showing a

great variety of small tools made by this

well-knowi. company. It will be found a

very useful reference for machinists and

others who like to have a good kit of

small tools in their tool box.

The "Confessions of an Oil Fiend." by

John Alexander, is the name of a little

pamphlet issued by McVicar & Sweet,

Equitable Building, Denver, Colo. Its

subject is the R. Usher oil can. Like

every subject that he puts his pen to. John
Alexander has made this pamphlet well

worth reading. Everybody should send

for it.

g g i
Mr. Stirling, locomotive superintendent

of the South Eastern, of England, is ap-

plying his reversing gear to all his loco-

motives. This is an improvement very

much needed in this country since the

weight of valve gear has become so un-

wieldy that reversing an engine is a hard

job for a powerful man.
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Gage and Calipers for Wheels and
Axles.

Almost innumerable are the adopted

methods for the preservation of estab-

lished shop standards on wheel work, but

one of the best of these, if not quite the

best, is shown in our engraving of the sys-

tem inaugurated by Master Mechanic

Tonge, of the Minneapolis & St. Louis

Railway, the strong points of whose prac-

tice lie in the combination cylindrical

gages for the wheel and axle fit, and

mandrel for turning to size the boring

cutters.

The steps marked 4% to 4% inches, in-

clusive, represent the finished bores of

wheels, advancing by sixteenths; to these

diameters the inside calipers are made to

2W-

I -4'>--
* MO

4H"-

-i% -
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The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features ^vhich make it superior

to all others on the market.

IT IS THE STANDARD ON

r>*^ 90% -r»<^

of the American Railways.

Adopted by the Qovernment Railways of

France and Belgium and the Leading
English Railways.

, . . SENT ON TRIAL . . .

MANUFACTURED BY

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.A.

Counterbalancing Driving Wheels —
Wabash Railroad.

The adjusting of counterbalance in

driving wheels is receiving much more at-

tention than was formerly devoted to it,

on account of the agitation of the subject

that was forced on the heads of mechani-

cal departments by the increased weights

and higher speeds of power. There is

more or less of an air of mystery sur-

rounding the operation, and the veil is

made opaque or transparent in propor-

tion to the facilities in a shop for doing

the work.

Superintendent of Motive Power Barnes,

of the Wabash Railroad, has a simple

way of counterbalancing his engines, and,

with his permission, we give the details

and drawings of the process. The wheels

are placed on the wooden horses and

leveled up in each direction, with the side

at the crank pin, and multiply it by the

distance D, then divide that product by

the distance E, and the quotient is the

number of pounds to be added to or de-

ducted from the counterweight.

The same results may be obtained with-

out placing the rods on the pin, by clamp-

ing a straight-edge to the wheel as shown.

At a point equal to three times the dis-

tance D from the axle center, place a sup-

port under the straight-edge, with the

lower end resting on scales, and note the

weight. Multiply this weight by three,

and note the difference between the pro-

duct and the weight of the rods and re-

ciprocating parts belonging to the wheel.

This difference multiplied by the distance

D, and divided by the distance £, will give

the amount in pounds to be added to or

deducted from the counterweight. In

order to retain the center of gravity, the

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars ""'' ^^ **""'' ^"^ *^*'

of 13 years' use without

a failure. It is the ONLY GENUINE ASPHALT
CAR ROOFING IN THE MARKET. <|4««i|44

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET. '

^ ASHTON
MUFFLER

With Top Outside Pop
Regulator.

Open Pop Valves
AND Gages.

THE ASHTON yf>,]j^E CO.
2?1 Franklin Street, Boston, Mass.

Sdvogran
For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
World'. F.lr Med.l. 1«113. Sllvor. 1HS7. Rr.-nl., |R78.

1234 Monadnock Bldg., Chicago, 111.

Clamp

Locomoike Engineering

COUNTERBALANCING DRIVING WHEELS.

which is to be worked on in the position

as shown, so that a line through the crank

pin center and axle center will be per-

fectly level. The rods are attached to the

crank pin, the outer ends of the rods being

supported so that they will also be level.

Weights are then suspended from the

pin. such as will represent the proper pro-

portion of reciprocating weight acting

upon the wheel. The balance is then com-

pleted by adding to, or deducting from

the counterbalance.

Each wheel is to be balanced for all of

its revolving weight, and its proportion

of three-fourths of the reciprocating

weight; this three-fourths of the recipro-

cating weight is to be divided among the

wheels in proportion to the revolving

weight carried by each wheel.

To find the weight to be added to or

deducted from the counterweight, take

the surplus or deficient weight as shown

additions or deductions should be made

to extend over the whole surface of the

counterweight.

To weigh the rods, place them on sup-

ports as shown, with all bolts, keys and

oil cups in place, and block up under the

supports, so that each block may be re-

moved in turn and the weight at that point

taken on scales; the main rod to be weighed

in the same manner. To find the center

of gravity of the counterweight, make a

thin wood template of the balance block,

showing the center line A B. Suspend

the template from any point, as C, and

where the plumb line from C intersects

the line A B, will be the center of gravity.

The revolving weights are the crank pin,

the crank-pin hub. the side rods and back

end of main rod. The reciprocating

weights are the piston and rod, the

crosshead and the front end of main

rod.
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The following is the composition, ac-

cording to the Iron Industry Gazette, of

a number of Japanese alloys hitherto kept

a close secret, and now revealed by work-

men engaged in making them: The "shad-

ko" is an alloy of copper and from i to 10

per cent, of gold; the objects are placed in

a mordant of sulphate of copper, alum and

verdigris until they have assumed the

coppered or blue-black hue of sword-

sheaths and decorative articles. "Gni-shi-

bu-ichi" is a copper alloy with 30 or 50

per cent, of silver of the well-known gray

color. "Mokume" is a compound of sev-

eral alloys. About thirty plates of foils of

gold, "shadko," copper, silver and the

last mentioned alloy are soldered together,

holes are made, the plate hammered out

and put in the mordant. The finest Japan-

ese brass, "sinchu," consists of 10 parts

copper and 5 of zinc. Bell metals, "kara-

kane," are made of 10 parts of copper, 4

tin, yz iron, Ij^ zinc, the copper being

melted first and the other metals added in

the above order. Other proportions give

inferior bell metals.

The railroads in Great Britain were

very slow to adopt the four-wheel truck,

or "bogie," as they call it, for carrying

the front end of the locomotive; but they

are falling into the practice very steadily.

About the last railroad to hold out was
the London & Northwestern, of which

Mr. F. W. Webb, of compound locomo-

tive fame, is the mechanical superinten-

dent. Mr. Webb was greatly in favor of

a single pair of leading wheels with radial

axle boxes, and nearly all his passenger

locomotives are equipped in that way; but

recently he has applied the four-wheel

truck to a new class of passenger engine,

and it is likely to become the standard of

the road.

There is something curious about the

relation that prices of steel billets have
to steel rails in England and in the

United States. Steel rails were recently

quoted in the English market at $22.40 a

ton, and in Pittsburg at $25 a ton. The
steel billets from which the rails are

rolled were quoted in England at $20.55

a ton, and in Pittsburg at $15.50 a ton.

The Chicago and New York service of

the Baltimore & Ohio has been improved
by the addition of seven new Pullman cars

which the Pullman people say are the best

cars they operate anywhere. They have
large smoking rooms, large ladies' toilet

rooms, empire deck, and all the new feat-

ures that the company has recently intro-

duced.

i i i
The Brown system of discipline with-

out suspension has been adopted by the

Erie Company, and went into effect re-

cently. This modern and humane method
of handling men is gradually gaining

favor all over the country. The descrip-

tion of the system can be had from Loco-
motive Engineering; price 10 cents.

The Q. & C. Company, of Chicago,

have published an illustrated catalog de-

voted to cold metal sawing machines.

There is not much to be said about this

class of tool that people interested can-

not find in this catalog. We cordially

commend its use as a hand-book of cold

metal sawing machines.

i i i
The Dickson Manufacturing Company

and Dickson Locomotive Works have
moved their New York offices from 100

Broadway to 40 Wall street, on the tenth

floor. They are among the few favored

manufacturers who are having all they

can do at present.

The Joseph Dixon Crucible Company,
of Jersey City, N. J., have issued an illus-

trated folder on "Pure Flake Cycle-Chain
Graphite." It gives interesting facts con-
cerning the care of bicycle chains, and
ought to be in the possession of every
wheel rider.

The capitalists who have reorganized
the Union Pacific have inaugurated their

control by cutting down the working time
of the force in the Omaha shops from five

to four days a week. That is a good way
to cultivate socialism among workmen.

Williams & Moore, of Chicago, lately

assigned, have sold out their entire inter-

est to the Q. & C. Co., of Chicago. The
rail jack known as the Williams & Moore
will hereafter be manufactured by the Q.
& C. Co. Also the Williams drill.

The Central Railroad of Georgia have
just finished the construction of fine new
repair shops at Macon, to replace those

that were burned some time ago. The
intention is to fit them with the most
modern kinds of machinery.

i i i
The Davis & Egan Machine Tool Co.,

of Cincinnati, O., have issued a hand-
some catalog, illustrating and describing

their machine tools. It will be sent to any-

one interested in this line upon applica-

tion.

The Atchison, Topeka & Santa Fe are

building three very fine postal cars in their

shops at Topeka. It is reported the cost

of each will be $12,000. They are fine

specimens of the car builder's art.

MASTER CAR BlILDERSl
One Gallon of

AQLART'S EIREKA COMPOLND
Will clean the interior of a passenger

car, and make the varnished surfaces a3

good as new. It preserves the varnish.

Send for Sample Gallon, $2,00 F. O. B. St. Louis.

A. D. AQIIART.

1217 Chemical Building, ST. LOUIS, MO.

WATCH
HER
BLOW!

That Is a common expression as a
LOCOMOTIVE passes.

Steam blowingfrom around main
rods and valve stems, in many
cases hiding the machinery and
coating everything with nasty oil.

EUREKA PACKING for"*''*~"^^ pressures un-
der 150 lbs. we claim Is the
most perfect made, and more
ECONOMICAL than the cheap
kinds so commonly used.

Send for sample and SUGGES-
TIONS. WE HAVE A CATALOG
describing and pricing our

INDICATORS, - SEPARATORS,
OIL EXTRACTORS,

PLANIMETERS, HEATERS, ETC.

It's yours for the asking.

Jas. L. Robertson & Sons
New York. Boston.

Oh! Such Waste Of Time!
And such work it used to be to get the i

hands clean and to keep the skin from
;

getting rough, owing to the strong soaps
\

we had to use ; all this is done away
|

with now since we use

I AVA ^OAP which cleans easily and '

*-f^~ r\ OvFrtr f quickly, and leaves the '

skin smooth and soft, [ust the Soap for Engi-
;

' neers, Firemen and all Mechanics.

SMALL SAMPLE AND BOOKLET BY MAIL FREE.

Price for Regular Size Cake, 10 cents.

If vour dealer does not sell it, send I5c. to
; Wm. Waltke & Co..

Sole Mnfrs., St. Louis,
\
and receive a cake
by mail, postage paid
or for $1.20 one doz,
cakes will be sent,
express paid, to any
Eart of the United
tates.

Beware of ImitationsI

Every genuine cake
is in a carton ashere
illustrated It^~
The word "LAVA"

registered as a Trade
Mark in the XI. S.

Patent office

CLEANALL
The briRht parts of
macliinery tell tlie story
of attention given the

^^_^_ macliine as a whole by
its master. Dullness, rust or dirt on cylinder head
indicates neplect and lack of pride. Let us tell

you how to make it easier to preserve or restore

a brilliant finish on enamel, brass, nickel or any
briuht metal. Will send sample free to prove our
case. Full size box 25c. Write us. Chalfant
Novelty Co., 384 Wabanli Ave., Chicago.
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Olasgow and South Western Four-

Cylinder Locomotive.

The locomotive superintendents of sev-

eral British railways have within the last

few years designed four-cylinder loco-

motives, placing two cylinders between

:the frames and two outside. We hereby

NEW YORK, FEBRUARY, 1898.

In writing to us about the engine, Mr.

Manson says:

"Although the general design of this

engine was worked out by me some years

ago, when considering the subject of

compound locomotives, No. II is a high-

pressure engine; that is, high-pressure

No. 2.

miles. Up to December 2d the mileage

rr.n by the engine was 21,147 miles.

With regard to the general features of

the engine, there are four cylinders all in

line, driving on to one axle, viz., two in-

side cylinders. 1416 x.26 inches, placed un-

dei the smokebox with their connecting

LocufiiuOt'c t-iig'iiicrinff

GLASGOW & SOUTH WESTERN' IfOURCYLINDER LOCOMciTIVE.

illustrate, by half-tone, perspective view

and half plan of the running gear of a

four-cylinder locomotive recently built by

Mr. James Manson, locomotive superin-

tendent of the Glasgow & South Western

Railway, at the company's shops at Kil-

marnock.

steam is used in all the tour cylinders. The

engine was turned out of the company's

works at Kilmarnock early in April of

this year, and has been for some months

in regular service working express trains

between Carlisle and Glasgow, the dis-

tance between these two points being 115

rods attached to the crank axle, and two

outsidecylinders, I2!^x24 inches, attached

to crank pins upon the driving wheels;

and as the outside cranks are arranged op-

posite to the inside cranks, the recipro-

cating masses balance each other. The

valves for the inside cylinders are placed
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between the cylinders, and worked direct

from the Hnk motion. The valves for the

outside cylinders, which are on the top.

are balanced—that is. fitted with a relief

ring or piston and actuated by a rocking

shaft. By this arrangement only two sets

of valve gear are required to work the

four valves.

Both engine and tender are fitted with

automatic vacuum brake; the regulating

valve in the dome is of the double-beat

type, and the reversing and notching up

of the engine is effected by the steam re-

versing gear, which has been in opera-

tion for many years on this company's

engines.

Metallic packing is fitted to the piston

rods; sand is delivered in front of the

driving wheels by steam sanding appar-

Thickncss of plates

—

'A inch.

Diameter of dome, inside— I foot 10^

inches.

Firebox casing (steel)

—

Thickness of wrapper

—

14 inch.

Thickness of throat plate— 5^ inch.

Thickness of back—5^ inch.

Outside length—6 feet 2 inches.

Outside width—4 feet.

Firebox (copper)—
Thickness of plates, at tubes— I inch.

Thickness of plates, sides

—

li inch.

Thickness of plates, back—54 inch.

Inside length—5 feet 654 inches.

Inside width—3 feet 4 inches.

Hight at front—5 feet 11 inches.

Hight at back—5 feet 4 inches.

Diameter of copper stays— i inch.

Number of copper stays—671.

jMcomothv Engineering

Fig. J

Fig. 2

This design has been evolved by con-

centrating thought on the detail of stop-

pers; the uppermost idea being to pro-

duce a stopper that could not be dis-

torted out of shape, and thus waste oil

by a failure to retain it in the can, or one

that could not be lost, as is too often the

case. In Fig. i is shown a perspective

view of a can that is believed to possess

the good points sought after. The view

is broken, so as to show how the stopper

is sealed by an ordinary lead car seal L,

which is passed through a hole in the

stem /, and thus locks the valve against

the fell designs of anyone engaged in

making an oil record without drawing

supplies from the proper source, as has

been done in many well-authenticated in-

stances.

Fig. 2 is a sectional view of the can,

which makes clear the functions of the

parts. K is the packing nut for the stem

/, and F is space for packing to prevent

leak around the stem. These parts are

formed of one piece with the flared top
£', the under side of which is the valve

seat E. The valve G is spherical on its

bearing surface, and is held in contact

with its seat by a helical spring shown in

the tube H', which is held central in the

can by the frame. Fig. 3. In operation

this can should be positive—and clean.

The stem / is connected to and a part

of valve G, and it is plain that when pres-

sure is removed from the stem, the spring

closes the valve at once without any waste

of oil. This can looks as though it might

be a good companion piece for the hand

oiler which Jim Skeevers recommended
in these columns in November last.

A NEW SUPPLY OIL CAN.

atus, and the boiler is fed by two auto-

matic re-starting injectors.

Lateral movement is provided for the

bogie by a swing link arrangement, and

the engine runs with great steadiness at

high speed.

The sketch plan sent herewith shows

the general arrangement, and a few lead-

ing particulars of the engine will be

for.nd below

:

CYHNDERS.

Outside—12H inches diameter by 24

inches stroke.

Inside— 14!^ inches diameter by 26

inches stroke.

Diameter of bogie wheels—3 feet 7^
inches.

Diameter of driving wheels—6 feet g'/i

inches (coupled).

Diameter of trailing wheels—6 feet gyi

inches (coupled).

Bogie wheel base—6 feet.

Fixed wheel base—8 feet 9 inches.

Total wheel base—21 feet 11 inches.

BOrLER.

Barrel (steel)—

Maximum internal diameter—4 feet 3

inches.

Length— 10 feet 6 inches.

Tubes (brass)—

Number—238.

Length between tube plates— 10 feet

9 11-16 inches.

Outside diameter

—

1% inches.

Thickness at firebox end— 11 S. W. G.

Thickness at smokebox end— 12 S.

W. G.

Heating surface

—

In firebox—in square feet.

In tubes— 1.094 square feet. •

Total— 1,205 square feet.

Grate area— 18 square feet.

Working pressure per square inch

—

165 pounds.

Weight in working order— 109,088

pounds."

g g i
A New Supply Oil Can.

An oil can that did not waste as much
of its contents as it turned to legitimate

use, has been such a rarity as to afford a

fine field for the inventive talent of the

country, and one of the best efforts in

the line of improvement we liave seen is

shown in our engraving of the supply

can, invented by Mr. J. C. Hall, a prac-

tical man of twenty-two years' locomo-

tive service.

Within twelve months the catacombs

of Rome will be illuminated by incan-

descent electric lights. The Westing-

house Company has received a dispatch

from its representative in Rome announc-

ing that he had secured the contract for

lighting the catacombs of St. Callistus,

St. Agnes, St. Cyraca, St. Demitilla, St.

Priscilla and St. Bentianus. Some months
ago the subterranean burial-ground of St.

Callistus was lighted, and the efTect was so

satisfactory that the persons in charge

decided to have electricity put in all the

catacombs of the city. Si.x dynamos, capa-

ble of supplying current for not less than

450 lamps, will be placed in the si.x cata-

combs.

A recent decision of the Supreme Court

of the United States compels the Buffalo,

Rochester & Pittsburg Railroad to re-

move all the New York air brakes from

their cars. Meanwhile the Louisville &
Nashville Railroad have within the month
placed a large order with the New York
Air Brake Company for freight-car

brakes. Some people will not believe that

a blow from a cannon ball will hurt, until

it strikes them.
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Schenectady Locomotive for Japan.

The annexed engraving gives the gen-

eral appearance of one of ten very hand-

some eight-wheel locomotives recently

built by the Schenectady Locomotive

Works for the Imperial Government Rail-

ways of Japan. They are designed for a

railroad having a gage of 42 inches, and

arc quite heavy eight-wheelers for that

gage.

Engine provided with two Coale's 2j^-

inch safety valves, encased pop (one with

relief); Detroit (i-quart) double sight

feed lubricator; one "Furness" on each

steam chest; Smith's automatic vacuum
brake on all drivers and on tender; spring

buffers on front of engine and rear of ten-'

der, also between engine and tender; No.

3 Crosby s-inch brass bell chime whistle;

Athcroft steam gage: three headlights,

with 8-inch bulls-eye lens.

Greatest travel of slide valves

—

S'/a

inches.

Outside lap

—

% inch.

Diameter of driving wheels outside of

tire—54 inches.

Material of driving wheels, centers

—

Cast iron.

Driving bo.K material—Steeled cast

iron.

Diameter and length of driving jour-

nals—7 inches diameter by 8 inches.

Diameter and length of main crank pin

journals (Cambria steel. Coffin process)

—4J4 inches diameter by 4'A inches.

Diameter and length of side rod crank

pii' journals (Cambria steel, Coffin pro-

cess)—3J4 inches diameter by 3^2 inches.

Engine truck, kind—Four-wheel, swing

bolster.

Engine truck, journals—45^ inches

diameter by 8 inches.

Firebox staybolts— 15-16 inch soft-

rolled copper.

Tubes, material—Solid drawn brass.

Tubes, number— 196.

Tubes, diameter—i^ inches.

Tubes, length over tube sheets— 11 feet.

Heating surface, tubes—980.17 square

feet.

Heating surface, firebox—93.5 square

feet.

Heating surface, total— 1,073.67 square

feet.

Grate surface—16.04 square feet.

Two Sellers injectors, Class "N," im-

proved of 1887, No. S'A.

Moved the Mlleposts.

When you hear an engineer with an old

scrub of an engine telling about making

a mile a minute, just tell him about old

Sc.'lIlO.NEUT.iUI LOCOMOTIVE FOK JAl'AN.

The following are the leading particu-

lars of the engines:

Weight in working order—78,600

pounds.

Weight on drivers—52.350 pounds.

Wheel base, driving—7 feet.

Wheel base, rigid—7 feet.

Wheel base, total—20 feet 10 inches.

Diameter of cylinders— 16 inches.

Stroke of piston—24 inches.

Horizontal thickness of piston—554

inches.

Diameter of piston rod

—

2lj inches.

Kind of piston packing—Cast-iron

rings.

Kind of piston rod packing—Jerome
metallic.

Size of steam ports— 14 inches by iJ4

inches.

Size of exhaust ports— 14 inches by 214

inches.

Size of bridges— I inch.

Kind of slide valves—American bal-

anced.

Style of boiler—Extended wagon top.

Outside diameter' of first ring—52

inches.

Working pressure—160 pounds.

Material of barrel and outside of firebox

—Steel.

Thickness of plates in barrel and out-

side of firebox—9-16, %, 7-16 and 'A inch.

Horizontal seams—Butt joint, sextuple

riveted, with welt strip inside and outside.

Circumferential seams—Double riveted.

Firebox, length—78 inches.

Firebox, width—295-^ inches.

Firebo.x. depth—Front, 55 inches; back.

48 inches.

Firebo.x, material—Copper.

Firebox plates, thickness—Sides, 'A

inch; back, ^^ inch; crown, J-^ inch; tube

sheet, % inch to Yz inch below tubes.

Firebox water space—Front—4 inches;

sides. 2'A inches; back. 3 inches to 4

inches at crown.

Firebox crown staying—Radial stays,

I inch diameter.

.
"Dad" Hawley and see what he has to say.

"Dad" Hawley was an honest old chap,

and wouldn't stretch the truth three sec-

onds to make a mile faster than the other

fellow—that's about as hard a test on an

engineer as you can find.

All the boys were bragging about how
fast they could go, and some mighty fast

miles were being made—in the round-

house. One day "Dad" had his train

swinging in good shape and he timed the

91 on a good, level stretch. When he got

back he told of it about as follows: "Tried

the 91 to-day, boys, along the meadows
out yonder, and what do you think she

did?" Immediately everyone began tell-

ing how fast he had run that particular

mile, but "Dad" went on: "Had her

swinging in good shape, and so I pulled

my watch and took time by the twenty-

third mile post. I kept a watchin' her

close, and the 91 did everlasting hum
across them meadows. Well, boys, the

second hand chased around pretty clost to
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the minute, ;inU I began getting anxious

for tliat next mile post.

"Do you know, boys, some white-liv-

eied sariline liad moved that mile:post so

I didn't get to it till 19 seconds past the

minute! Durn mean trick, I call it," and
the boys didn't exactly know whether
"Dad" WcTS making fun of them or thought

some one had fooled him.

There are a good many fast miles made
the same way.

above the top row of flues, to which the

r.etting and deflector plate is attached, and

which gives the latter a constant angle with

reference to escaping gases, in all engines

of a given class; when made right for the

proper steaming of one, it is right for all.

The deflector has the usual adjustable

diaphragm, but not with the slotted holes.

.'\ny change in position must be done by

changing the diaphragm to a higher or

lower hole for any great movement. This

We understand that the International

Ccrrcspondence Schools, Scranton. Pa.,

arc adding pupils at the rate of about

2.500 a month. They now have about

30.000 students on the list whose studies

are unfinished. Some students go through

very rapidly, while others work for years

before finishing the course. This is un-

doubtedly one of the most useful edu-

cational institutions ever organized. It

gives the ambitious mechanic with a de-

Locomolive Enoinvertiig

S.MOKEUOX ARR.WGBMBNT OF GREAT NORTHERN ENGINES.

Smokebsx Arrangement—Qreat North-
ern Railway.

The extension front and all the details

connected with its interior arrangement,

shown herewith, is the standard of the

Great Northern, as devised and brought

to its satisfactory state of efficiency by

Superintendent of Motive Power Pattee.

There is no claim of originality in the

application of the netting, but there are

some things that will be worth consider-

ing, among which is the cast iron hood

would appear to involve too much work
to make it an object to "monkey" with the

draft appliances to any very serious ex-

tent, except within a small range.

One of the best features of the cinder

attachments is the pulverizer on the inside

of the front end door. It is a casting with

the inside face heavily corrugated; its ob-

ject being to break up cinders that may go
up against it, and render them powerless

for harm if by any chance they should

reach the outside of the stack.

fective education the means of putting

himself upon an even footing with the

college graduate. We consider it of great-

er value to our industrial world than many
of the technical colleges that make much
pretentions of their usefulness. Among
the instructors recently added to these

schools is Mr. H. Rolfe, an English me-
chanical engineer of railway training of

commanding ability, who has occupied

several good positions in this country

within the last five years.
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Cooke's Oregon Short Line Loco-
motive.

The locomotive here shown is one of

two consoHdation engines recently built

by the Cooke Locomotive and Machine
Company, for the Oregon Short Line, and
designed by Mr. J. F. Dunn, superintend-

ent of motive power. The engines are

intended for working on heavy grades

and are very powerful, besides having un-

usual steam making capacity.

The cylinders are 21x28 inches; driv-

ing wheels 51 inches diameter, and the

steam pressure carried on the boiler, 185

pounds per square inch. This gives the

engine a little more than 40,000 pounds of

tractive power. That, in connection with

the boiler which provides 2,313.7 square

feet of heating surface, is likely to pro-

duce a very economical engine. There

is a considerable amount of selected ma-
terial used in the construction of the en-

gine. The centers of the main driving

wheel are steel, the eccentric straps and

Driving a.Nle journal

—

Syi x iiyi inches.

Engine truck a.xlc journal

—

syi x lOjS

inches.

Boiler, type—Straight top.

Boiler, working pressure—185 pounds.

Boiler, diameter first course

—

72 inches.

Boiler, firebox length—120 7-16 inches.

Boiler, firebox width—40J4 inches.

Boiler, mud ring—Double riveted.

Boiler, tubes, number—270.

Boiler, tubes, diameter and length

—

2'4 inches diameter, 13 feet 6 inches long.

Boiler, thickness of shell—}4 inch.

Boiler, heating surface tubes—2,133.8

square feet.

Boiler, heating surface firebox— 179.9

square feet.

Boiler, heating surface, total—2,313.7

square feet.

Boiler, grate surface—34.08 square feet.

Slide valve—Richardson Allen.

Slide valve travel—6 inches.

Steam ports—16x15^ inches.

Exhaust— 16 X 3^4 inches.

injector and the boiler. A leaky clieck

valve is a constant source of annoyance,

and has caused many an injector to be

condemned from no fault of its own. The
writer's experience has given a preference

to a vertical lift check rather than a swing-

ing one, as the latter seem to wear the

most at the lower part of the seat, and thus

get to leaking sooner than the others.

However, be sure the check is tight, re-

gardless of its type, and watch it to see

that it doesn't get to leaking and annoy
you.

In connecting up the pipes, particularly

with small sizes, be careful about screwing

the end into a valve or fitting, such as an

elfiow, so as to restrict the size of the

passage through it. This is a fruitful

source of trouble, and should be avoided.

This is especially to be avoided with brass

fittings, asthey are easily forced open. Also

be rather sparing in the use of red or white

lead in making the joints, as this more of-

ten gets inside tlic fittings than around the

•'^^'^ip*' >•'•*»* •* '™T*^'"^~T~^^HBBBHIWiZ!r"^
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tlie stem and was held fast to llie seat by

the pressure, although the valve was ap-

parently open. In these cases the in-

jector is blamed because it does not bore

a hole through the valve disk and fill the

boiler as usual.

The water supply pipe needs special at-

tention. It must be as near air tight as

can be, should be of ample size and have

a strainer over the end of it to exclude

particles of coal, waste, wood or other

foreign matter, which might stop up the

tubes or otherwise interfere with the satis-

factory operation of the injector. The
strainer should have enough holes, of

smaller diameter than the smallest hole

through the injector tubes, to make about

double the area of the supply pipe. This

will allow for friction of water through

the holes, which is considerable, as well

as the stoppage of a portion of them by
foreign matter, without interfering with

the working of the injector.

For lifting injectors it is customary to

liave the strainer in the form of a ball.

STUAIXER FOR INJECTOR.

nmch larger than the suction pipe, and

placed at the bottom of the same suction

pipe. For tanks, usually placed above the

injector so the water flows to it, the form

shown in the accompanying sketch is

simple and effective. It is formed up in

the shape of a hemisphere, a section being

shown, and is fastened over outlet pipe in

bottom of tank. This strainer is, of course,

for stationary service, although similar

devices have been applied to locomotive

tenders. The usual cone strainer used in

tender hose, which greatly resembles a

dunce cap, is responsible for much trouble

in locomotive practice, as the cones fill

up with small matter, and often practically

close the passage. Several devices have

been used and patented which obviate

this and are to be recommended. They

should not only provide sufficient area,

but should be so arranged as to be easily

cleaned without too much trouble.

When possible, place the injector in

the position which the lettering on body

indicates to be the correct one. No maker

puts the lettering so that a man must

stand on his head to read it if it is put up

right. The steam connection should be

either at end or top of most injectors,

there being very few which can be suc-

cessfully worked upside down, owing to

overflow valves, which usually depend on

gravity for closing.

If any pipe connection is smaller than

the other two, it is the steam end. If you

can see into the ends of the injector, the

end having the tube with the largest hole

is the steam end. Where two of the con-

nections are opposite each other, one top

and one bottom, the top one is steam,

bottom one water, as the steam and water

connections are always fairly close to-

gether. When connecting up the couplings

furnished with the injector, be careful not

to bruise them. Most of them are made
with ground joints between swivel and in-

jector, and this should not be bruised or

sprung out of shape. Most makers cast

lugs inside the swivels and use a flat piece

of steel the inside diameter of swivel to

turn it with. This saves bruising the

swivels with pipe tongs and makes a much
more satisfactory way of doing it.

Avoid putting up the pipes so as to

bring any undue strain on the injector

body, but have them so braced that they

will stayin position without depending on

the injector itself. These are usually of

brass and not calculated for any such

strain.

After all pipes are in place to suit the

type of injector being used, it is well to

blow or otherwise clean them out thor-

oughly, to get everything in shape for a

good start, so that there can be no fault

found with the piping when the injector

sharp comes around.

LII-TING JET.

The action of lifting injectors seems to

be considered more mysterious than the

-non-lifting, but the only real difference is

in the introduction, in some form or other,

of a lifting jet or auxiliary steam tube.

In the old GifTard injector it was in

the form of an annular jet around a solid

spindle inside the main steam tube, and

projecting beyond it, and lifts the water

into the combining tube, where it was

ready to condense the steam used in forc-

ing the water through the injector to the

boiler.

The next form of the lifting jet was

made by using a small hole in the center

of the spindte. This form of lifting jet

has been largely used by various makers

and is known as the "central jet," to dis-

tinguish from the other pipes.

What the lifting jet really does is to ex-

haust air from the suction pipe, when, ac-

cording to the natural law of atmospheric

picssure, the water rises in the pipe, be-

cause the pressure therein is less than the

pressure of the air on the surface of the

water.

Theoretically, the air will sustain a col-

inun of water 34 feet high at sea level, but

in practice it is difficult to get over 25 feet

lift, and while this can sometimes be at-

tained with a lifting injector, it is very sen-

sitive, will stand very little adjustment

and is more seriously affected by wear

than when used on lower lifts. There is

no mystery about it. Any steam jet (or

any other kind of a jet, for that matter)

passing an open space between two tubes,

will draw the air into the jet, and with it

to the opening and out of it. The air be-

ing exhausted, the water follows it, and

the injector is primed ready to be started,

the same as a non-lifter.

By proportioning these tubes correctly,

a maximum "suction" (to use the com-

mon phrase) can be obtained with a mini-

mum amount of steam. The jet must,

however, lift enough water to condense

th'; steatu from the steam tube, to enable it

to start, after which the main steam jet

will take care of it, the column of water

being maintained without the jet. Most in-

jectors close the lifting jet automatically

when the valve of the main steam jet is

opened. Some, however, do not. but the

jet does no harm except waste the steam.

The lifting jets are now usually placed

in the body of the injector for conven-

ience, but this is not necessary. In some
cases they have been placed in the over-

flow, in the pipe beyond the injector or in

the suction pipe just below the injector.

When the lifter is in the injector or suc-

tion pipe, it has to force the water into

the combining tube for priming, while

with the lifting jet in the overflow or dis-

charge pipe it is drawn into the injector

tubes instead of being forced. There is.

however, little, if any difference in the

working qualities of the different jets.

When the lifting jet is between the water

supply and the combining tube, it must

have sufficient capacity through it for

enough water to supply the injector

proper, and much ingenuity has been dis-

played in accomplishing this. The double

tube injectors are on this principle and are

sometimes used as non-lifters as well.

A Valuable Collection of Rails.

A complete record of the kind of rails

used on the Pennsylvania's permanent

way. from the earliest time, is shown in

full-sized sections of each type of rail,

about J/g inch thick, mounted on a panel,

and arranged, by years, in the order of

their service on the road. These rail sec-

tions are ah object-lesson in track evolu-

tion, taking the observer from the old

fiat rail, about 2 inches wide and H inch

thick, as used on the Camden & Amboy
Railroad in 1831, up to the T-rail of all

sorts and dimensions; irom thence to the

inverted-U section, and then to the

double-head rail, showing that foreign

practice had not been neglected. From
this rail the sections are of the single-head

type, which has become the standard of

this country by the law of the survival of

the fittest, the highest development of

which is seen in the 100-pound rail sec-

tion also in this exhibit, bringing it down

to date. The collection is one of the

greatest interest to students of railroad

history, and particularly valuable as the

years slip by.

i i i
The people of Cheyenne, Wyo., are very

much excited over the rumor that the

new owners of the Union Pacific will close

up the repair shops at Cheyenne.
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Fads and Fancies In Locomotive
Building No. 2.

This is one of the most peculiar engines

\VL know of, but the time at which it was

built is a good excuse for many of its

oddities. It was built by the Camden &
Amboy Company, in i8j4, and was the

first engine built by them to burn anthra-

cite coal. Her cylinders were 18 x 30

inches, and the eight driving wheels were

4 feet in diameter and all connected.

There were only four of these built and

they soon came into the hands of the Kite

Mr. Isaac Dripps to be rebuilt, some very

important changes being made in both the

wheel base and boiler. The modernized

"monster" was illustrated in these col-

umns in February, 1890. but this is, we
believe, the only picture of the original in

existence.

It will be noticed that the connection

between the crossheads and the swinging

link arm, is not at the same point as the

connection to driving wheels, making the

stroke of cylinder less than the throw of

crank pin in the wheels. This led to a little

confusion among some of the men, and it

used to be a standing joke on new men
to get them mixed up on this point.

All the wheels were drivers, but only

the two pairs in the rears were driven by
the main rod, which coupled on to the

third pair and drove that and the rear pair

direct. On the two middle axles were

heavy spur gears, and between them an

intermediate gear, the two forward pair

of wheels being driven by these gears and
the side rods shown.

These engines were not looked upon
with favor by tlie men, and after a short

time got to be considered as a punishment.

In fact, instead of laying a man off for

some warping of discipline, he was put

to run one of the old "monsters." It is

told by the railroad men who were "boys"

with Mr. J. N. Sanford, now master me-

Pitting Up Driving Shoes and Wedges.
HV IR.\ A. MOORK.

The driving shoes and wedges are a

very important part of the locomotive's

mechanism, and it is important that they

be properly fitted up. If they are not as

they should be, trouble will be very apt to

follow. The faces of the shoes should be

drawn, it will be at right angles to the

center of cylinders. To get these points,

proceed in the following manner:

First, stretch lines through the center

of cylinders and extend them 2 or 3 feet

back of the back cylinder heads. Put a

double square, similar to the one shown.

Fig. I, across the frames about 6 inches

Fig. I LocomoTive Engineering

exactly parallel with the axle and at right

angles to the top of frame. If the faces

are not parallel with the axle, the journal

will be liable to heat, since the pressure

upon it due to the traction of the engine

will not be equally distributed. The main

shoes should be of the. proper thickness

to bring the center of axle in the center

of the pedestal, or at least in the center

of pedestal on one side of the engine, and

on the other side the right thickness to

back of cylinder heads, and clamp it in

that position. The distance is immaterial,

but must be the same on both sides of

the engine. The main part of this square

is made of steel. The squares d d slide in

the slots a a, and are held in the desired

position by thumb nuts at b b. When
the square has been secured in place,

slide the squares dd out until they just

touch the lines through the cylinders, as

shown at c, Fig. i. Make a mark on the

ic:
Loctituuihe Enafneering

Fig. 2

hold the axle at right angles to the cen-

ter of cylinders.

The other shoes should be the proper

thickness to give the right distance be-

tween the centers of the driving axles.

The wedges should be parallel with the

shoes.

How to bring these results about will

be made as plain as possible in what fol-

lows. We will assume that we are work-

ing on a four-wheel connected engine,

and that the frames are in line and ready

otiierwise for laying out, which must be

edge of the squares, as shown at e, the

same distance above the line on each side

of engine. With a tram like the one shown
in Fig. 2 get a point on the cylinder saddle

casting midway between the centers of

cylinders, and as low as possible. The
main part d of this tram is made of ^-inch
pipe (except the point a, which is of

steel), into which a piece of round steel

with a point bent at right angles to its

length is made to slide, and is held in any

desired place by the thumbscrew c.

To use this tram, place the point a

chanic at the Meadows for the Pennsyl-

vania, that he always managed to evade

much of this kind of punishment, for by
some mysterious accident the "monster"

hardly ever got over the road whole when
he ran it. Something was sure to happen,

and so Mr. Sanford got another engine

to run. This happened so often that it

got to be a standing joke with the boys,

whether the officials ever caught on or

not.

Fig. 3

done before the shoes and wedges can be

fitted up. Therefore we will proceed to

get some points on the frames from which

to work in fitting up the shoes and

wedges.

It has been said that the driving axles

must be at right angles to the center of

the cylinders. Hence a point must be

obtained on each of the back frames and
as near the center of the main pedestal

3.-, possible, through which if a line be

Locomolivti Engineering

against the vertical part of the double

square, keeping the body of tram in front

of the square, and the point a on the mark
c. Fig. I, mentioned above. Then with

point &, Fig. 2, scribe an arc on the saddle

casting as near as possible to the center.

Do the same on the other side of engine,

and if the tram is the right length, the

arcs will intersect near the bottom of

saddle casting. Mark the center with a

center-punch, as we will have occasion
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to use this point later on. Call this point

a. On the outside, and parallel with the

top of the frame, draw the lines b b, C C,

Fig. 3. directly above and extending a

short distance back and front of pedestals,

making them all the same distance below

the top of frame.

Now on the front jaw of each of the

Make a center punch mark where the lines

cross and call this point e. Draw a similar

line from f, whicli is midway between the

top and bottom ends of the back pedestal

jaw. Call its point of intersection with

C C point g. The point li is midway be-

tween e and g. Set a pair of large dividers

to the points d and It. Then with d on

Loi-oinutiff EfWhitcring

Fig. 4

front pedestals draw the line cc parallel

with the line b b and the same distance be-

low it on each frame. The body of the

tram, shown in Fig. 4, is made of ^-inch

pipe, with the points of steel, one end

being made to slide into the pipe in order

to admit of adjustment, and is held in

place by the set-screw /.

With the straight point of this tram in

the point a on cylinder saddle casting,

scribe the arc /, Fig. 3, on the front pedes-

tal jaw and across the line c c. Mark the

point of intersection of line and arc with

a small center punch, then try the tram in

it to prove its correctness. Repeat the

operation on opposite side of the engine.

Call these points jr.

A little consideration will now show

that if a line be drawn through the points

.T.r it will be at right angles to the center

of cylinders. Now take a T square and

draw a line through x and at right angles

to the top of frame. Make a center punch

mark where this line crosses the line C C
and call this point d. Do the same on the

other frame. A line drawn through d d

will be parallel to the line through x x,

Fig. 6

hence will be at right angles to center of

cylinders.

Now we must find the point h, through

which, if a line be drawn at right angles

to the top of frame, it will pass through

the center of pedestal. A very good way

to find this point is to draw a line from the

upper end of the face of front pedestal

jaw across and at right angles to b b.

opposite frame, as a center, scribe an arc

across the line C C, and the point of inter-

section is the point h on that frame.

Now take the T square and draw a line

through h and across the pedestal binder

on both sides of engine. Make a center

punch mark i on this line and near the

center of the edge of pedestal binder on
one side, set a small tram to h and i, then

with /( on opposite frame as a center scribe

an arc across the line previously drawn
across the edge of pedestal binder. The
point of intersection is the point i on that

side of engine.

The distance from h to ;' on the back

pedestals is 1-32 inch less than the length

of the side rod, which length is the dis-

tance from center to center of rod brasses.

The 1-32 inch difiference is due to the

difference in temperatures of the frame

and rod when the engine is in working

order.

Therefore, to find the point /, Fig. 3, put

centers in the rod brasses, then set a long

tram to 1-32 inch less than the distance

between these centers. Now with h

as a center scribe an arc across the line

b b. The point of intersection is the point ;'.

Without altering the length of tram, and

with I as a center, scribe an arc across the

edge of back pedestal binder. Now take

the small tram, set it to h i and with ;' as

a center scribe an arc on the back pedestal

binder and across the one drawn with the

Put a center in the brass, being carefuT

to have it flush with the side of the box.

and with a pair of hermaphrodite calipers

find the center t. Scribe a line on the

box at right angles to m n and through t,

also a line at r at right angles to the line

through the center and exactly opposite

the face, or part of the box that comes in

contact with the shoe. Now, if r is the

front of the box set the dividers to r t and

scribes the arcs / /. as described above.

We are now ready for the shoes and

wedges. The length of the shoes should

be 1-32 inch less than the distance from

the top of pedestal to the pedestal binder,

and they should be faced to the pedestal

jaw. The wedges should be 2 inches

shorter than the shoes, and faced to pedes-

tal jaw same as shoes.

Assuming that they have all been treat-

ed in the manner described, we will pro-

ceed to lay them out for planing. Put

each one in its proper place, and put about

5-16 inch under each wedge, then they will

be that distance away from the pedestal

binder when they are adjusted to the size

of. the box. This is to allow them to be

pulled down to give the box room to ex-

pand if it should heat. Some plan must be

used to hold them firmly against the ped-

estal jaws while being laid out, and a very

good one is to use what is termed spread-

ers, one of which is shown in Fig. 6. It

is made of a short piece of I-inch pipe,

which is slipped over the end of a ^|-inch

hexagon headed bolt onto which a nut

has been screwed.

Use two of these in each pedestal, as

shown in Fig. 3. Put one about 2 inches

from the top of pedestal and the other

the same distance from the bottom.

Now, secure a straight-edge about 5 feet

long between the pedestal binders and the

bottom spreader, by means of block of

wood and a small wooden wedge, as

shown at 0, Fig. 3.

In the same way secure another

straight-edge between the top spreader and

c e db

Fig. 7

Loconiotive Eittjincfriiiy

long tram. The point of intersection is the

point k. Get the corresponding points on

the other side in the same manner.

Now get the size of the driving box

with calipers and scale, set a pair of divid-

ers to half the size, and with / and k as cen-

ters scribe the arc ( on frame and l^ on

pedestal binder. It is easy to see that the

face of the shoe wl.cn it is finished must

be in a straight line between these arcs in

order to have the center of axle ( (Fig. 5)

in a line between / and /;. If the boxes

are not all the same size, the same opera-

tion must be gone through for all boxes

of a difTercnt size. If, as is sometimes the

case, the brass is bored out of center, or,

in other words, the distance r / is not the

same as c I, Fig. 5. a different course must

be pursued.

top of pedestal also shown in Fig. 3. Now,
with a small straight-edge /i. Fig. 3. adjust

the others so that their front edges will

lie in a line between / and k, or b and i. as

the case may be. Of course, this must be

dene at each end of the long straight-

edges in order to have them parallel with

the center of axle.

It is plain that the straight-edges now
occupy the same horizontal position that

we desire the center of axle to occupy

when we have finished. Now, set an ad-

justable square to half the size of the driv-

ing-box -fKi inch, or, if the brass is not

bored out central, set the square to the

distance r t (Fig. 5) -f' -j inch. Put the

square against the back edge of the short

straight-edge, letting the blade extend for-

ward along the side of the flange of the
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slioc, being careful to keep the blade

parallel with the frame, as shown in Fig.

3. Then with a scratch-awl against the

end of the blade of the square, scribe a

line on the side or flange of the shoe.

Make two lines on the outside flange and

as near the end of shoe as possible, and

one on the inside about midway of the

shoe's length. Do the same to the shoe

on the other side, then change the

straight-edges to the front pedestal and re-

peat the operation, when the shoes will

be ready for the planer.

After being planed the face should be

exactly H inch from the lines on the

flanges. " The reason ^2 inch is added to

Draw the line d across the stick, making
the distance between it and b equal to the

lateral motion desired, which should be

3-32 inch for the front and % inch for the

back wheels. Now, make the distance

from d to e equal to twice the thickness of

the outside 0ange of the driving box.

Then half the distance e c will be the thick-

ness of the outside flanges of the shoes

and wedges.

Enough should be planed off the in-

side flanges to make the width of the shoes

and wedges 3-32 inch less than distance

between the flanges of the driving boxes

and the corners should be rounded

enough to clear the fillets in the boxes

and steam valves. Leaches sanding de-

vice. Two Metropolitan injectors.

The following are a few of the leading

dimensions.

Cylinders, high pressure — I2''i x 22

inches.

Cylinders, low pressure—21 x 22 inches.

Drivers—68 inches.

Total wheel base—23 feet 4 inches.

Driving wheel base—8 feet 6 inches.

Weight, total—110,000 pounds.

Weight on drivers—71.330 pounds.

Boiler, diameter—56 inches.

Number of tubes—324.

Diameter of tubes—1V2 inches.

T-onqth of tubes, 10 feet 2^4. inches.

half the size of the box when laying the

shoes out is that there may be some way
to prove that they have been planed as

laid out, then it is easier to plane to a cer-

tain distance of a line than exactly to it.

When the shoes have been planed, put

them in place again and put in the spread-

ers. Now, lay out the wedges from the

shoes in the following manner: Set the

adjustable square to the size of the box

-f- ^ inch, then with the head of the square

against the face of the shoe scribe lines on
the flanges of wedges similar to those on
the shoes and in the same relative posi-

tion. Set them upon the planer bed by
these lines and plane in the same manner
as the shoes.

Since it is with the flanges of the shoes

and wedges that the lateral motion of the

engine is regulated, the outside flanges

must have a certain thickness which may
be found as follows:

On a smooth strip of wood mark off the

distance a b, Fig. 7, which is the distance

between the wheel hubs, also the distance

a c, from outside to outside of frames.

EltlE REBUILT LOCXlMOTl VE.

and no more, since that would weaken the

flanges and increase their liability to

crack.

Cedar Rapids^ la.

Rebuilt Erie Locomotives.

The locomotive shown in the annexed

engraving is one of 48 recently changed

by the Baldwin Locomotive Works from
simple to compound, for the Erie Rail-

road. These engines are reported to be

doing excellent work in service, much
superior to that performed when they

were simple.

They are all equipped with Westing-

house American outside equalized air

brakes on all driving wheels, with gj^-

inch pump, and train signal. Working
pressure, 180 pounds. Boiler, Wootten
pattern; material, steel Yi inch thick.

Longitudinal seams, butt jointed with

double covering strips. Magnesia sec-

tional lagging. Piston balance valves.

Nathan sight feed lubricator. United

States metallic packing on all piston rods

Firebox, length—loij^ inches.

Firebox, width—96 inches.

Truck wheels, diameter—30 inches.

Truck journals—6x10 inches.

Driving axle journals

—

^V2 x 10 inches.

g i i
The Klondike fever has indu-ed the

Baltimore & Ohio and other trunk lines

to pay attention to through travel in that

direction, as it is estimated that 100,000

persons will start for the gold regions in

the spring. Through tourist cars are to

be run from New York to San Francisco

without change. This will be quite an

accommodation to many, and enable them

to carry ^ trunk full of canned baked

beans, brown bread or Frankfurters, if

they want to go cheaply.

i i g
The Falls Hollow Staybolt Company

have sent us a small sample of their mate-

rial which is sheared on one end and

broken on the other. The broken end

shows by the fracture a fine material for

staybolts.
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r^ractical Letters from Practical iVien.
iw^V • f-

All letters in this Department must liave name of aul/ior utlculied.

Effect of Changin;; Main Drivers End
for End.

Editors:

I would regard it as a favor to have an

answer to the following question as put to

me by an old-time engineer, namely;

Would an engine move if I took the main

pair of drivers out and turned them end

for end, and did not move the eccentrics,

but coupled up the eccentric straps to their

respective eccentrics? I claimed that she

would not move, and the engineer said

she would go about ten feet ahead and

then ten feet back without any change of

the reverse lever.

Chas. a. Vieg.

Beatrice, A'eb.

[An answer to this question would have

to be accepted on faith without the aid of

descriptive cuts to simplify it. The en-

gravings will show the resulting eiTect of a

change as proposed, if they are made to

represent the main axle and pin with the

eccentrics in position. Figs, i to 4. in-

clusive, show the eccentrics with their

centers perpendicular to a center line of

motion which is assumed to be coincident

with the center line of cylinder; the eccen-

trics having an angular advance sufficient

to open the steam port when the pin is on

its center.

The views are all supposed to be seen

from the right-hand side of the engine.

Fig. I is the right-hand axle with the main

pin on the forward center and ready to

move ahead, or in the direction indicated

by the arrow; the setting of the eccentrics

will be seen to be correct for this move-
ment. If this Fig. I is now turned end for

end and brought to the left-hand side, it

will be in the position seen in Fig. 2 when
viewed from the right-hand side, with the

pin on the back center. While this turn-

ing of the axle has taken place, the left-

hand pin has been transferred to the right-

hand side, and since it was on its upper

quarter prior to being moved, it follows

that it would still be in the same position,

as seen in Fig. 3. In order to get this pin

in the same position occupied by the right-

hand pin before turning took place, it

must be advanced one-quarter of a turn,

as shown in Fig. 4, and what was the

original right-hand pin in Fig. 2 is now
the left-hand pin shown in Fig. 3, since

each pin must move through an angle of

go degrees in changing position by rota-

tion.

What effect this transfer of wheels has

on the eccentrics may now be noted. In

Fig. I the go-ahead eccentric is indicated

by the letter F and the back-up eccentric

by the letter B, and it is seen by a refer-

ence to Fig. 2 that in the transfer from

right to left, the eccentric marked F is

now ahead of the pin instead of back of it,

as in Fig. i, and is so found in Figs. 3 and

4, but this reversal of eccentrics will not

tion to the pins as they did before the

axle was turned. This is seen by compar-

ing Figs. I and 4; the engine, therefore,

will run just the same as before the axle

wa; turned end for end.

Locomotlw Engtaeering

EFFECT OP CHANGING DRIVERS END TOR END.

introduce any distortion in the valve

movement when the go-ahead rod is

coupled up to eccentric B, and the back-

up to eccentric F, for the reason that the

eccentric centers stand in the same reia-

What the effect will be when the center

line of motion is not coincident with the

center of the cylinder will next be consid-

ered. In Fig. 5 the center line of motion

is shown more nearly in accord with con-
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dilions obtaining in locomotive practice,

but exaggerated, to make it plain. Line

A shows at an angle with the center line

of crank, which is assumed to be left side

on forward center, and since the eccentric

centers must be perpendicular to line A,

it follows that the eccentrics will have a

new location as shown by their centers

which ai-e designated by the same letters

as in the other figures.

On turning Fig. 5 from the left-hand

Fig. 4

Lucumfl't''.' Eiijiiucriitg

therefore, take steam on the right-hand

side until after the piston has started on its

return stroke.

An examination, however, of what is

going on at the left-hand side may be

made by a reference to Fig. 7, in which

the location of the go-ahead eccentric for

the new conditions is shown with its cen-

ter at B'. This position causes the valve

to be at the extreme forward end of its

travel, and the back port is therefore wide

open to admission while the pin is in its

most advantageous position for work,

that is, on its upper quarter, and the en-

gine will therefore move ahead, because

the pin passes through an angle of about

70 degrees before cut-oflf occurs, and the

port, it will be seen, must remain open

ur.lil the valve on the right-hand side lias

opened the front port to admission, as

shown in Fig. 8, where the pin has traveled

through an arc of about 20 degrees on its

rclurn stroke before the valve began to

open the front port for admission. It will

thus be seen that the engine will move

in one direction continuously even when

the valve motion is badly distorted, al-

Fig. i

^^^^^^^^^^^^
Fig. 2

^^^^m^^^^^^^^^
Fig. 3

WEAR OF THE SLIDE VALVES.

Locomotive Eliijnuxrtng

side to the right, it will be in the position

shown in Fig. 6 with its direction of mo-

tion changed, and eccentric centers trans-

posed as in the former cases. The eccen-

tric B is now the go-ahead, and since the

position of its center is seen to be moved

back an amount equal to the angular ad-

vance ot its mate, it is plain that the lower

end of rocker has been moved toward

the eccentric, while the upper end of

rocker and with it the valve have been

advanced over the valve scat so as to cover

the port an amount equal to the lap and

lead, assuming that the rocker arms are

equal in length. The engine cannot.

though such an arrangement would not be

conducive to economy. These engrav-

ings cover average eccentric conditions,

and are furnished at some length for the

purpose of making it plain that such ques-

tions as these may be answered by a little

mental efifort, by which all ordinary valve

motion problems narrow down to an easy

solution. To assist to a clearer under-

standing of the subject than is conveyed

by the engravings, it is recommended that

traced copies of them be made on thin

paper: the reproductions may then be

turned to any position and thus prove the

propositions made.—Ed.]

Wear of Slide Valvts.

Editors:

As no one has offered any comment oni

your correspondent's letter concerning

the above subject (see November issue),

I thought I would say something about it.

There's an explanation of the matter

somewhere or other, of course, as in fact

there is of everything else, however

strange or unusual.

In what follows, I have assumed that

the engines in question are of English

make, with unbalanced valves working

upright between the cylinders, the valve

stems having a "set" as shown in Fig. i,

which represents the parts when new.

(All the sketches arc plan views.)

It will be seen that the center of gravity

of the valve c does not lie on the center

line a o of the valve stem, so that the two

forces p, the pull of the stem, and f, the re-

sistance due to the valve's inertia, form a

couple whose arm is d. The tendency of

this couple is to rotate the valve on a

vertical axis till c lies on the line of pull.

This throws the wear onto the end A,

Fig. 2. Something similar takes place on

the return stroke. Fig. 3.

Now, the tendency to tilt increases with

the valve wear, because as this wear takes

place, the valve recedes further through

the yoke and the net effect of the over-

hang becomes greater, this effect increas-

ing, the heavier the valve flange is, com-

pared with the body. At the same time,

the range through which tilting can take

place is also increased, owing to the in-

crease of s, the clearance between the

valve and the yoke. With a 6;'2-inch body

and a yoke i^ inches deep, and 3-32-

inch play between the two. the end of the

valve could tilt about three-quarters of an

inch (by calculation). In actual working,

however, the tilt of the valve, I. is limited

by the amount of space between yoke and

valve, s'. Fig. 3. This may be anything

up to K' inch, or more, depending on the

valve wear allowed, and the initial clear-

ance J.

Now this tilting action can occur much

more readily in the case under considera-

tion than if the valves were horizontal

as in American practice, for in the latter

case the twisting couple exists just the

same, but its action is opposed by the

valve's weight. This is not so in the

present case, however, the valve, in fact,

having to be merely slewed round, no por-

tion of it having to be lifted at all.

It seems probable that this tilting only

takes place when drifting, as the steam

keeps the valve on its seat at other times,

the pressure being so great—compared

with the dead weight of the valve—that

the above eccentricity of forces docs not

take effect. If this is not so, how about

the steam distribution? In any case, it

would be interesting to sec cards taken

from the engine in question (the one that

owns the valves given in November num-

ber).

Ip F.nglish engines, as a rule, the valve
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Calls away from the face when steam is

off. If you are near the front end of an

engine when starting, you can hear a

sharp click directly the throttle is opened.

I've always attributed this to the valve

striking up against the port face. It used

to be the practice to put a helical spring

into each corner of the yoke; these were

about )4 inch diameter. 13 or 14 B. W. G.

and let into the yoke about I inch. These

springs keep the valve up to the seat

when steam was shut off. I don't think

there was much in it, however.

Regarding the eccentricity of pull, it

might seem to some, at first sight, that

the set in the stem would ameliorate mat-

ters somewhat. I don't think it will,

though, even if the center line of stem

were to pass through the c. g. of the valve,

as is about the case in the annexed

sketches. The reason is that the yoke is a

loose fit. If the whole affair—stem, yoke

and valve—were solid and there were no

spring in the stem, the tilting action

would disappear. These stems are set

thus to get room for the stufifing-boxes.

I remember that when this question

first appeared, mention was made of the

lifting action of the rocker pin, where the

connections were rigid throughout, i. e.,

no knuckle-joint or other device being '

employed. I doubt if there is much in

this objection, however, for the stuffing-

"box and gland are sure to arrest a lot of

the vertical motion and so prevent its

passing to the valve, and the play in the

yoke (even when newly fitted) will look

aller the remainder. In fact, figuring it

out with same yoke dimensions as before,

and the short distance of 60 inches from

front end of yoke to rocker pin, I find

that with 1-50 inch play in the yoke, the

rocker-pin end of rod can lift 13-16 inch

"before the yoke will bind on the valve at

all. Now, with a 5! 2-inch travel and 11! i-

inch rocker arm, the pin describes an arc

whose rise is .7 inch. Assuming the cen-

ter line of valve rod to bisect this rise, we
have a vertical movement of only .35

inch to consider. Now, this amount

wouldn't affect the valve at all, even if (for

sake of argument) there were no stuffing-

"box present. In fact, I have never consid-

ered this vibration of the valve rod in the

light of affecting the valve injuriously, but

have regarded it as a matter to be settled

between the rod itself and the packing.

Either the rod must spring or the pack-

ingmust yield; it's the packing I've always

felt for. Again, the above figures are for

full travel, and an engine don't pass much
of her time down in the corner, unless a

switcher. As she is hooked up, this ver-

tical motion rapidly disappears; with a 3-

inch travel the total vertical motion is

only just over 3-16 inch.

Leaving out of the question, however,

any possible ill effect on the rod or pack-

ing, it must be admitted that the solid con-

nection presents one of the most unme-
chanical features ever met with in locomo-

tive practice. On the other hand, when

youseea valve-rod with a knuckle-joint or

a slotted end, you experience quite a

soothing feeling; even here, though,

there's a fly in the ointment, in the shape

of the multiplication of wearing stirfaces

just where they're not wanted.

It is very probable that a combination of

the reasons put forward by Mr. Riekie and

myself, viz., unequal pressure and unsym-
metrical construction, is responsible for

the wear. Mr. R. remarks that when the

back port, say, is imcovered. there is an

excess of pressure on the far flange, at

arrow n. Fig. 3. Now, this contingency

the rose," in a railroad repair shop in

London where I was some years ago. Cer-

tain of the drivers used to "tip" some of

the younger bench hands to take the edge

off their valves, as occasion offered. The
lads never thought of wliat it meant; it

sufficed for them that they could earn half

a crown by doing the job. Fi-g. 4 shows

one of the edges thus filed away; both

edges were treated thus. The idea was to

make the engine smarter, by increasing

the lead. I know that the efficacy of lead

i.5 being questioned nowadays, but this

does not alter the fact that the majority of

I'MUM-VTIi- I'Kl-

and the action I have alluded to act con-

currently, as shown in Fig. 3, and doubt-

less their joint effect produces the wear in

question.

In a good many English engines the

valve stems are continued on the front

side of the yoke, w-orking in dummy
glands in the steam chest cover. The pres-

ence of such a valve stem would not af-

fect the above arguments, however, for it

has been assumed that the yoke moves
in a straight line.

Thinking o\cr the effect of Mr. Rickie's

valve wear on the steam distribution, re-

minds me of what used to be done, "under

ss .\Nii rfxrii.

drivers then, as now. think differently.

They are right as to the lead helping her

to get away with train; but it increases so

vhen hooked up that she seems to be

working against herself.

The above anecdote illustrates what I

h.ave remarked before in print, that the

S. ^L P. is generally the last man to know
what is going on. Designers and officials

expend much grey matter in developing a

certain thing, and after all it may be mon-
keyed with and upset by irresponsible

parties in the shops and roundhouses.

H. Roi.FR.
Straiiloii, Pa.
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Pneumatic Press and Punch.

Editors:

The pneumatic press and puncli shown

on page 85 was designed by Mr. M.

Y. Druey, general foreman, and is

quite a novelty in its way. It was con-

structed of material gathered up around

the shop. The top and base are made from

channel bars of a tank truck with i54

inch rods run through bars to support

centers, the bars being held together with

2-inch rods running through 2;-4-inch

flues keyed top and bottom. The table

is a center casting bolted to base. The

cylinders are made of packing ring pots

grooved together. They are 16 inches

diameter and 8-inch stroke.

The air is operated by a stop cock which

has been drilled and converted into a

three-way cock to release the air after the

stroke is done. The capacity of the press

with 90 pounds pressure is 20 tons, a

gage being used to show the total press-

ure. The cylinder No. 6 is same general

dimensions as No. 2. but is single acting.

By means of connections with lever 7,

the power from 6 is transmitted to the

cylinder 2. The lower piston rod of this

cylinder is counter-bored for punch and

a drawbar bolted to center casting serves

as a die holder. When the two cylinders

are acting together, the capacity of the

punch is 50 tons. By removing block and

The graphic method followed by many
wliich appears so simple on paper, is often

so cumbersome in practice as to almost

preclude using it on actual work.

In Fig. I the main wheels are shown in

position on a level piece of track with the

crank pin in a vertical position over cen-

ter of axle. This is found by the two

plumb lines coinciding with the circle B,

scribed on the end of the axle, of a diam-

eter equal to that of the collar of the pin

over which the plumb lines hang.

With the wheel securely blocked in this

position the two quarter points G and K
are found on the axle D by the center gage
and level C, Fig. 2, and are marked on the

axle by light prick marks. From these

points the advance is set off with dividers,

giving the points H and /, and the center

line of each eccentric C L N and J M is

made to correspond with its respective

advance line. In the sketch the dotted cir-

cles F and E represent the eccentrics and
P the crank pin.

The keyways are marked off and laid out

as shown in Fig. 3, and then the wheels

Fig. 3
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Fig. J

Locomotive Engineering

Fig. 2

SETTING ECCENTRICS.

/-^Length of the lower rocker arm.

D=Diameter of axle.

t'=Length of the upper rocker arm.

7'=Throw of eccentric.

i?=Radius of link motion.

All dimensions in inches.

To illustrate, a locomotive has a valve

of J^ inch lap, 1-16 inch lead, upper rocker

arm 11 inches long, lower rocker arm 10

inches long, axle 7 inches diameter, throw
of eccentric 5^ inches, and radius of link

81 inches. The equation will then be as

follows:

O = it X 10 X 7

II X 5X
130 196

132
~

6,561

SJ' advance nearly.

C-IF)'

Uicomotive Engineering

Fig. 4

lAicomotive Engineering

Fig. 5

taking end bolt out of 7, we have a press

of 8-inch stroke.

We do all our boiler work on this punch,

using 29-32-inch punch in Jl-inch steel

plate. As a press for driving box brasses

or rod brasses, there is nothing better.

E. H. Addington.
Arkatisas Ciiy, Kan,

Setting Eccentrics.

Editors:

Much has been written on this subject,

and it may possibly seem like rethreshing

old straw to give the following description

of the method followed in the Fall Brook
shops, but as the process is simple and

accurate it may be of interest to some.

are rolled to a radial drill and each keyway
drilled out with three counterbore holes

J4 inch deep. This leaves very little stock

to be cut out with the hammer and chisel,

which will be appreciated by those who
have had any experience on some of the

steel axles now used.

The keys are made with rounded ends

to fit the keyways, and are equally as good
as if made with square ends.

The amount of advance can be found

by the graphical method, or preferably by

the formula:

O = -A L D
e/)"'U T

0=Amount of advance.

v4=:Lap of valve plus the lead

in which

The formula, while not theoretically

exact, is so near that in practice it can be

accepted for all angular advances under

20 degrees.

It assumes the chord distance G N to

be equal to the sine of the angle NIG
which is nearly the case.

The amount
/2 l>\-
I—5-1 subtracted is a cor-

rection found necessary, and as will be

seen it is greater with short than with long

radii of link motion. It is probably caused

by the angularity of the eccentric rods, but

just how is rather obscure.

In Fig. 4 the center line of the eccentric

is found by drawing a line through the

center of the eccentric N and the center of
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the hole for the axle 0. This requires the

eccentrics to be removed from the axle.

When this cannot be done the center line

can be found as shown in Fig. 5.

The two arcs Q and 5 are struck con-

centric with the axle by means of V-block

carrying a pointer. Intersecting these

arcs are the two arcs P and R concentric

with the outside of the eccentric. From
these intersections, with dividers, the arcs

T U and V IV are struck. Through these

the center line is drawn as shown.

For locomotives that have the center of

the lower rocker pin below the piston line

the amount of advance is found by the

method already given, and that for the for-

ward eccentric increased and for backward
one decreased by an equal amount found

by the proportion

R -r : '.k : X m which

i?=Rad!us of link motion.

r=:Radius of axle.

^^Distance rocker pin is below center

line of cylinder.

a-^Amount to be added and subtracted

from advance found.

Thus, if y? = 81", r = 3^8". -* = 3". then

81 jr = 10^ or X = yi".

Then, instead of having "|" advance,
the forward eccentric will be advanced

fj- -|- J^ = 51", and the backward one

Fred E. Rogers.
Corning, A'. V.

i i i
Youngest Subscriber.

Editors:

Noticing in your issue of December,

1897, page 890, a letter from a Washing-
ton correspondent stating that he had
subscribed at fourteen years of age, and
asking if you knew of anyone having sub-

scribed at a younger age, I would like

to say that I started to subscribe July,

1894, and was then only between eleven

and twelve years old.

Wm. M. Fischer.
New York Cilv.

Saving Oil and Wasting Coal.

Editors:

In the present great struggle for econ-

omy in the operating of railroads, it is

claimed that next to wages the greatest

expense in operating is for fuel. Doubt-
less the claim is just, and oil sinks into in-

significance alongside of the black dia-

monds, and there is little doubt but that

in many instances a little more of the oil

judiciously used by engineers would re-

sult in a saving of dollars in coal, the

extra oil used costing but cents. Until

recently we have been educated to econo-
mize as far as possible in the use of oil,

while the much more important factor of

fuel has been apparently a secondary con-

sideration. The present master mechanic
of this division (Rocky Mountain) was
the first man I had worked under who
gave this important subject more than
passing attention, and where we formerly

struggled to be away up on the oil sheet,

we are now being educated that oil is sec-

ondary to coal, which is doubtless cor-

rect. "Enough is as good as a feast," is

as true in the use of oil as coal, but a little

less of the former than is necessary to

thoroughly lubricate every bearing has

a very serious efifect on the latter, if fig-

ui'ed on a dollar and cents basis and a

year's performance sheet.

While I know of many instances that

could be used to illustrate the subject

at issue, I need go no further than my
own experience to see where much coal

was formerly wasted by running an en-

gine with barely enough oil to keep en-

gine from getting hot, where, doubtless,

had I used more valve oil I would have

put dollars in the stockholders' pockets,

whereas a false economy only put cents.

I thought as long as a cylinder did not

groan that such cylinder was getting suf-

ficient oil. but my narrow-brained figur-

ing got a tumble one day, on an engine I

was running nearly 300 miles to the pint

(besides a great deal of switching). A
cylinder head got knocked out, and al-

though cylinder was neither cut nor

scratched, in half an hour the whole inside

surface looked as rusty as though engine

had lain in "bone yard" a month—evi-

dence that" cylinders were not getting

sufficiently lubricated, thereby causing an

indirect but costly effect on coal pile.

While this ground has been gone over

in different routes by able writers, it still

needs cultivation, and while we cannot

plead guilty of being much on said culti-

vation, we will be repaid for our labors if

this article should be the means of stirring

up a controversy that will be both culti-

vating and educating. To obtain econom-

ical results and still pull the ever increas-

ing trains of to-day. we must first have a

boiler sufficiently large and entirely clean

of scale and sediment, with a good arch

in fire-box; second, a front end with a

nozzle, neither too large nor small, with

netting and diaphragm correct size, and in

proper place; third, tight valves, cylinder

packing and damper (this last receiving

too little attention) ; fourth, an intelligent

engineer and fireman, working for each

other's interest, and therefore the com-

pany's. In addition to which is needed

sufficient (and efficient) road foremen, to

assist men who are trying to economize,

by teaching best methods of true econ-

omy. Generally speaking, road foremen

have districts too long to be thoroughly

familiar with every engineer and fireman

under them, and I believe that a road fore-

man should know well every man under

him, and their habits on and off duty.

It has been my privilege to travel around

the country a good deal, and ride over

many trunk roads, and always at some
point en route we saw engines doing a

great deal of unnecessary popping, damp-
ers wide open (sometimes gone entirely),

air pump making at least a mile per min-

ute, and depending on governor for inter-

mittent rests. Upon looking closely at ihe

volume of black smoke rolling from the

stack, we could see printed in inky let-

ters, "road foreman wanted." The single

subject of dampers needs a great deal

more attention, and we have always no-

ticed that the fireman who works his

dampers, particularly front one, is well

up on the performance sheet and is rated

a "top notcher." In the wood-burner

days dampers were fitted nearly air-tight

to save wood—why not coal? Locomo-
tive Engineering is the proper channel

to air your views, boys, and unless you

have got some antediluvian devices "to

save a hundred per cent, of steam" in

your mind, let us work intelligently with

what we have, and we can at least be

credited with doing our best.

L. D. Shakkner.
lifissoula, Afoni.

i i i
Roundhouse Chat.

BFFECT OF EXHAUST ON THB DRAFT

—

WHY?
Editors:

Another question came up among the

boys the other day, which was rather in-

teresting before we got through with

it, and which left some of us in doubt

about a question we were dead sure of

before.

One of the new men asked why the

exhaust from the nozzles made a draft

for the fire, and everyone thought he was

a greenhorn, till they all tried to tell him

at once, and didn't.

"Why," said one, "it just pushes air

out of the front end, and the air from the

fire-box rushes to fill its place. That's

dead easy."

"Well, then, how much air is forced

out, and how much is it necessary to force

or pull through the grates to make steam

enough on one of these fast runs?"

Nobody knew how much, of course:

but one fellow ventured to remark that

the exhaust steam formed a sort of piston

in the stack and forced out a stackful at

each exhaust. This looked reasonable,

and all chimed in on it as being right.

"Perhaps it is," said the new man; "but

let's take a look at a few figures from

Sinclair's book on combustion. Taking

the engine he mentions, running forty

miles an hour, and it requires over 90

pounds of air per mile for every foot of

grate, and about seventeen times this for

the whole firebox, or, say, 1,190 pounds of

air per mile, or about 15.500 cubic feet of

air per mile.

"This is a pile of air to be pushed out

in chunks by the exhaust; but perhaps

your pump theory is right.

"If it is, what about the action of a

blower? Does that always fill the stack,

loo; specially when it isn't central with

the stack, as in lots of the old engines?

Why, I've seen engines with the blower in

the base of the stack and right at the side,

and if the generally accepted angle of

expansion for steam is correct, it didn't
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begin to fill the stack before rcacliing the

top of the stack.

"It seems to me that the exhaust can be

likened to a lifter or ejector, which creates

draft by causing a vacuum in the front

end, same as in the supply pipe of an in-

jector. Seems as though the air was

drawn out by the rush of the steam and

by mingling with it; though of course

there is just the same number of cubic

feet to be handled this way as the other.

"When I see double stacks like Warren's

in the January Locomotive Engineer-

ing, it seems to me that, at slow speed, the

vacuum must make air flow in one stack,

while the exhaust goes out the other and

lessens the draft. Maybe it doesn't, but

seems as though it ought to.

"It rather makes me smile to see men

monkey with the blower in order to get it

just so. Reminds me of the way they

used to do years ago. The blower expert

had the nozzle drawn down 'just so,' and

a hundredth of an inch either way ruined

it sure.

"One day I took an engine out to the

Boston & Providence, and the blower

seemed to lose its wind, so to speak

—

wouldn't raise breeze enough to blow out

a candle. I thought it needed more draw-

ing down, till I looked into one of their

other engines. Then I took a pipe cutter

and cut of? the drawn-down part, leaving

the full size of pipe. Wasn't any more

trouble after that, and the 'drawer down'

lost his job. The plain pipe would al-

most lift the grates: and, by the way, they

were put in rather peculiarly, too—some-

thing like this," and he sketched the fol-

lowing on a board with a piece of chalk.

Locomollfe Engineirring

AN OLD BLOWER.

"They seem to think, generally," he

continued," that the blower must be down
in the smoke arch, but these worked all

right, and kind of add a little more con-

fusion to the question. I wish some of

these chaps who know more about these

things than I do, would enlighten us on

the subject; for if a fellow has an inquir-

ing mind at all, he isn't entirely satisfied

with knowing it does 'so and so'; he

wants to know why—at least I do."

Mr. Newcomer is thought more oi

than at first, although some of the men
still think they know all about it.

R. E. Marks.
Camden. N. J.

s i @
Inventor of the Pressure Qage.

Editors:

We notice in your September issue of

Locomotive Engineering, page 709, No.

6g, a question is asked by your correspon-

dent, F. C. P., Dayton. O., "Who invented

the steam gage?" The indisputable answer

is Sydney Smith, of Not.ing'iam, in 1847.

George Stephenson, the eminent locomo-

tive engineer, was the person to try it.

and so delighted was he with its working

that he voluntarily sent his observations

;;nd opinion to most of the leading me-
chanical papers published in his day. We
enclose herewith a copy of George

Stephenson's letter, and no doubt, if you

publish it, it will not only be of interest

to F. C. P., but also to your numerous

readers.

-A. full and accurate description of this

first steam gage appeared in the columns

of the Mechanical World, on .August 6,

1897, page 7; also July 23. 1897. page 47;

July 16, 1897, page 35; July 9, 1897, page

23. This paper, the Mechanical World

(published New Bridge street. Manches-

ter), was the first paper to take the mat-

ter up, and that is why you have the above

information in it. A leading article on

the same subject appeared in the Railway

Herald, July 17, 1897, page 10. The
Frenchman's gage was brought out three

years after Sydney Smith, viz., 1850.

Mr. Sydney Smith has had no national

recognition of the great benefit conferred

upon mankind by this invaluable inven-

tion, except the fortune he made out of it.

Perhaps your pow^erful pen may do some-

thing towards it.

Isaac Smith,

Son of the late Sydney Smith.

Nottingham, England.

We believe that the claim made for Mr.

Sydney Smith being the inventor of the

piessure gage to be well founded. The
following is the letter from George

Stephenson referred to:

"Tapton House, Chesterfield.

"October 15, 1847.

"A most important invention has been

submitted to me for my approval. patented

by a Mr. Smith, of Nottingham, and in-

tended to indicate the strength of steam

in steam engine boilers. It is particu-

larly adapted for steamboats, and can be

placed in the cabin, on deck, or any other

part of the vessel, where it may be seen

by every passenger on board. It may also

be fixed in the office of every manufactory

where a steam engine is used at a con-

siderable distance from the boiler. 1 am
so much pleased with it that I have put

one up at one of my own collieries. It is

some distance from the boiler—in another

house—and works most beautifully, show-

ing the rise and fall of the steam in the

mcst delicate manner. The indicator is

like the face of a clock, with a pointer,

making one revolution in measuring from

I pound to 100 pounds upon the square

inch of the pressure of steam. It is quite

from under the control of the engineer,

or any other person, so that its indica-

tions may' be relied upon, and the con-

struction is so simple that it is scarcely

prssible for it to get out of order. I

might give a full explanation of the ma-

chine, but I think it best to leave that to

the inventor himself. The numerous and

appalling accidents which have occurred

from the bursting of steamboat boilers

h.Tve induced me to give you these obser-

vations, which I thiijtk desirable to be laid

before the public. I may state that I have

no pecuniary interest in the scheme, but

being the first person to whom it has been

shown, and the first person to make use

of it, I feel it a duty I owe to the inventor,

a; well as the public, to make it as uni-

versally known as possible. The indi-

cator is put up at Tapton Colliery, near

Chesterfield, and may be seen any day

by any respectable person.

"George Stephenson."

i @ i
Cover Your Inventions by Patents.

Editors:

The editorial on "Patenting Other

People's Inventions," published in your

January issue, calls to my mind a new

provision in the United States statutes

which you probably have not had occasion

to examine. The provision referred to is

a portion of Section 4921 contained in an

act approved March 3d, 1897, which took

eflFect the ist of this year. The particular

clause to which I have reference reads as

follows:

"But in any suit or action brought for

the infringement of any patent there shall

be no recovery of profits or damages for

any infringement committed more than

six years before the filing of the bill of

complaint or the issuing of the writ in

such suit or action, and this provision

shall apply to existing causes of actiftn."

By the above salutary provision it is

evident that the evil effects of some of the

abuses in patent practice complained of in

your article will be in the future materially

decreased, for it will no longer be possible

for any one to secure a patent, permit an-

other to use an apparatus infringing such

patent during all. or approximately all of

the seventeen years' life of the same, and

then bring suit and collect profits and

damages for the whole period of time.

Of course, the above amendment in the

statutes does not prevent any one who is

willing to perjure himself from making
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application for, and in some cases secur-

ing patent protection upon inventions

stolen from others. It is difficult to imag-

ine how any one can be placed in a more
exasperating situation than one in which

he is called upon to pay royalties to an-

other on an invention which he himself

originally made.

Of course, the statutes which provide

certain defenses against infringement suits

contain a clause designed to cover the case

in point, but this defense, which is that

commonly known as "prior public use,"

is a very difficult one to prove, and unless

the date of the prior public use can be

carried back more than two years before

the application date of the patent, even if

satisfactorily proved, it will avail nothing.

There is, of course, still another provi-

sion in patent law which allows a man
who believes himself to be the original in-

ventor of a device which has been patented

by another, to file an application and go
through an interference proceeding with

the issued patent, and if successful in the

contest, secure a patent himself: but this

does not invalidate the earlier patent, and
the controversy still remains to be settled

in the federal courts by a long, tedious

and expensive law suit.

The obvious moral of all this seems to

be that until and unless the statutes shall

be amended in such manner as to remove
all possibility of abuses of this nature,

(which is something it seems very difii-

cult to do), it behooves every man,
woman and child, who makes a useful in-

vention, to lose no time in securing proper

prtent protection thereon. This is the

surest, and in fact the only reliable safe-

guard against such impositions as have

been noticed by you.

PAUt Synnestvedt.
Chicago^ III.

"Setting Valves by Sound."
Editors:

When I responded to an article on the

above subject by Mr. Rogers in October
number, I did so under the impression

that Mr. Rogers wrote the article for the

benefit of locomotive engineers, who may
feel disposed to try and "square" the

valves of their engines while on the road,

and who seldom have trams and indicators

along for that purpose.

The object I had in view, in asking Mr.

Rogers the questions I did in November
number, was to bring out the reasons for

making the changes he suggested, as I be-

lieve it equally important to know the

cause of defects, as to know the remedy.

His answer in December number ex-

plains the principal cause, viz.: "The
area of the valve stem multiplied by the

steam pressure."

This reveals the secret of all the lost

motion being one way. Knowing this

anyone in trying to locate a leak, or

strong exhaust, will watch the pins on

back centers first, but if he did not know

tliis, would experience some trouble in

locating the defective exhaust readily and

even then remain ignorant of the cause.

I cheerfully admit that I misconstrued

the sense of Mr. Rogers' article, where

he said "shorten all the eccentric rods an

amount that will depend on conditions

found."

In December issue Mr. John Jay at-

tacks the subject with trams and indica-

tor, and considers it "simply guess work."

I admit that to a certain extent, and

will vouch for Mr. Rogers doing the

same, but I do think that if an engineer

on the road can get down with his wrench

and soft hammer, and in two minutes find

four exhausts instead of three, he is a

better guesser than the man that goes over

the road with an indicator in his seat box

and three exhausts in the stack.

Mr. Jay also brings up the difference in

diameters of cylinders, ports and cavities,

heads projecting over openings, main rods

not a correct length, etc. I admit that

Mr. Jay's idea of setting valves is super-

ior to that described by Mr. Rogers, but

not upon the same point. My article

was upon the same plane of that of Mr.

Rogers, and questions upon the same sub-

ject, but I cannot see where Mr. Jay has

followed the subject, but instead he has

"jumped the track" in the first part of his

article, and "turned over" when he

stopped to see how he fared at the hands

of the publishers.

I have an indicator and trams, but

could see no place to use them on Mr.

Rogers' subject, but instead tried to follow

the same as near as possible, and upon

the same level, and am unable to see

where Mr. Jay's article even touches upon

the subject of "setting valves by sound."

Mr. Rogers explained how to adjust the

valve motion to make all exhaust sounds

alike, and not to locate unequal diameters

of cylinders, short main rods, etc.

W. W. Pitts.

Hillsboro, Tex.

[We think that no benefit will accrue to

our readers by pursuing this discussion,

so it is closed.—Ed.]

Improvements on the Panhandle.

Editors:

On December 27th the Panhandle con-

nected the two ends of double track.

This gives them double track from Pitts-

burg to Port Washington (104 miles):

single line Port Washington to Newark

(S5 miles); double track Newark to Co-

lumbus (33 miles). This was a godsend

to the men in train service, as the strip

of single line, while short (six miles), was

at a point that could not be worse. We
frequently were delayed at ends of double

track from one to three hours.

We are doing very good freight busi-

ness. The following is the run we had

on Pittsburg division from Saturday. 8th,

midnight, to Sunday, midnight: Twenty-

nine trains West, thirty trains East; total

number of cars, 1,736, making about

50,000 tons. Before lake trade closed, the

run of coal over Sheriden scales in twen-

ty-four hours was 712 cars. This was

their heaviest day's work.

The roundhouse force handles from

forty to fifty engines every twenty-four

hours.

W. H. HOLBROOK.
Dt-niiisoii. O.

i ^ ^

Welding Copper.

Editors:

Noticing your item in the December
Locomotive Engineering referring to

Messrs. Wyman and Gordon welding cop-

per as something unusual, I have been

welding copper, and copper to steel, for

several years in my work on different roads

of handling and doing repairs on engines.

I have welded the split ends of copper

tubes, and branch pipes, and in making
soldering coppers I split a I'i-inch steel

rod and draw my copper to a wedge and

close steel on copper and weld in a com-
mon open fire. Of course, I use a flux,

but it is not a difficult feat by any means.

I hope this will be of use to fellow work-
men, and if they are interested will give

flux used and proper heat and manner
worked. Yours truly,

H.\RRY J. White.
Beaumont . Tex.

Advantage of Qood Boiler Covering.

We have always believed that good
non-conducting covering for locomotive

boilers was one of the most profitable in-

vestments which a railroad company
could make with little extra expense. It

is often difiicult to bring exact facts in

support of a theory, but we have stumbled

upon excellent corroborative evidence of

the value of good boiler covering. The
authorities in charge of the engineering

plant at Purdue University take very ac-

curate notes of everything connected with

their experimental locomotive. The first

locomotive they had, "Schenectady No.

I," was lagged with wood, and it was

noted that when the engine had the fire

drawn at 5 P. M., the steam went entirely

down by midnight. The new locomotive

recently installed. "Schenectady No. 2,"

is lagged with Keasby & Mattison's mag-
nesia sectional covering, and it con-

serves the heat to such an extent that

there is always steam in the boifer at 9

A. M. This happens in a well-protected

house. The difference in waste of heat

in a locomotive rushing through the cold

air may well be understood. This gives

us a strengthened argument in saying.

"Cover your boilers with material that

keeps in the heat and is a sure protec-

tion from the refrigerating effect of cold

air." Wood is cheap in first cost, and

very expensive in the end.
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The January number of Locomotive
Engineering was the largest edition of

any railroad paper ever published. The
paper alone weighed 37,530 pounds.

We have to apologize to a portion of

our readers for the delay in the delivery

of our January number. When a large

part of our issue had been mailed, the

Post Office people found out that the flap

on the cover was contrary to a "depart-

ment ruling," and they stopped the re-

mainder until the flap was cut off. This

caused considerable delay, and explains

the late delivery in some places.

i i i
Force and Resistance.

In mechanics, the term work—by which

is meant the overcoming of a resistance

through a space—is one of the most im-

portant of the principles of that science.

On a proper understanding of it depends

much of the success of the beginner in

engineering, whatever branch, is under-

taken, for no matter what agent may be

taken to do the work, whether steam,

electricity, compressed air, or hydrodyna-

mics, all must do work in overcoming re-

sistance. This proposition implies mo-
tion, since motion must ensue before re-

sistance can be overcome; therefore with-

out motion work cannot be done.

The foot-pound, the unit of work, is a

resistance of one pound overcome through

a distance of one foot. Work is therefore

a resistance overcome through a distance,

and is represented in amount by the re-

sistance in pounds multiplied by the dis-

tance in feet through which it is moved.

The product of the resistance by the dis-

tance overcome, must be equal to the

product of the power by the distance

through which it acts. Thus a force of

100 pounds acting through a distance of

10 feet will do 100X10=1.000 foot-pounds

of work, and it will overcome a resistance

of 100 pounds through a like distance

since their products are equal; but, the

same force may be made to overcome a

gi eater resistance by moving it through

a lesser space, as,

100 X 10 = 200.

showing that 1,000 foot-pounds of energy

has overcome a resistance of 200 pounds

through one-half the distance moved by

the force. This action is exemplified by

the principle of moments as in the lever,

where a force of 100 pounds on a ten foot

lever arm will be equal to a resistance of

200 pounds on a five foot lever arm.

No account has been taken of the ele-

ment of time in the above examples, since

it is plain the work may be done in

one day or any other division of time, but

note must be taken of time in order to es-

tablish the rate at which power is over-

coming a resistance, or what is the same

thing, doing work. The unit of time is

represented by one minute, and the unit

ofpower—the horse-power—is ,33.000 foot-

pounds of work done in one minute, then

by the definition.

ft. -lbs. of work per minute = horse-power.
33,000 ^

This expression is the base of all cal-

culations in the determination of power

development. In the case of an engine

with a cylinder 8 inches in diameter and 12

inches stroke, having an effective steam

pressure of 50 pounds per square inch, and

running at 300 revolutions per minute, the

foot-pounds of work done in one minute

equals pounds pressure on the piston

multiplied by the distance in feet through

which the force acts on the piston during

300 revolutions. This is found by multi-

plying together the area of the piston,

the effective steam pressure, the feet in

a double stroke, and the revolutions

per minute, and will be seen to equal

0.7854X82x50X2X300= 1.507,968 foot-

pounds of work per minute. The horse-

power is then found to be equal to

1.507,968
= 45 60

33,000 ^^ '

This power is gross, or that put on the

piston, but it does not follow that it is all

given out in useful effort; the net power is

that found above, minus friction in the en-

gine and to the point of delivery. In this

case we assume that there is no friction.

The units of energy per minute thus

found to be exerted by the engine show
at once its capacity for doing work. Tak-

ing an electric light plant as a practical

example, representing a certain resistance

to be overcome, the 1,507,968 units of en-

ergy of the engine stand as the exponent

of the amount of work that can be done,

and since the power must equal the re-

sistance it is plain that a resistance of

i,507.968pounds can be overcome through

a space of one foot in one minute. It has

been found that ten i6-candle power in-

candescent lamps offer a resistance of

about one horse-power; one such lamp

would therefore have a resistance of one-

tenth of a horse-power, or,

33.030 =
3 300 foot-pounds.

and from this data the number of lamps

capable of being handled by the engine

would be equal to

1 .507.968

^300
= 457 lamps nearly.

In the event that an engine is required to

drive such a plant, the power needed is

quickly determined from the known re-

sistance of 457 lamps. This is seen to be

equal to 475X3.300=1,507,968 foot-pounds

per minute, which is, as has been shown,

equal to 45.69 horse-power.

The work done during one revolution of

the engine under consideration, is equal to

the area of piston, mean effective pressure,

and the number of feet through which the

force is exerted in one revolution multi-

plied together, or, o.7854X8=X5oX2=
5.026.56 foot-pounds—not per minute, but

just one revolution, and this will, of

course, represent the resistance that will

be overcome during one revolution, neg-

lecting friction as before. If. now, the

driving pulley on the engine is 5 feet in

diameter, its circumference will be 15.7

feet, and while the piston is doing 5.026.56

foot-pounds of work in two strokes, it is

overcoming a resistance of

5,026.56— = 320.16 pounds
15.7

> ^

at the circumference of the pulley. This

resistance represents the pull in pounds

on the belt transmitting the power from

the engine, and if the engine were a loco-

motive, these figures would mean draw-

bar pull, or tractive power.

The effect of increasing or diminishing

the diameter of the driving pulley is made
apparent by dividing this work done by

the engine in one revolution by a pulley,

say twice the diameter and therefore twice

the circumference of the one considered;

then

5.026.56

3m"
which is seen to be one-half of that found

in the first case, showing that while the

engine is doing 5,026.56 foot-pounds of

work in one revolution, the belt is over-

coming a like resistance at the same time,

for 160.08X31.4=5.026.56 foot-pounds. The
revolutions of the engine were taken at

300 per minute for the first pulley, and

running at the same speed for the larger

one. we find 5.026.56X300=1.507,968 foot-

pounds of work done per minute as in the

= 160.0S pounds.
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first case with a pulley only one-half the

diameter of the latter. This is apparently

a mixed situation, but it explains itself

when the peripheral speed and load of the

two pulleys are compared. The speed at

circumference of the 5-foot pulley is 15.7

feet X300=4.7io feet per minute, while the

lo-foot pulley is 31.4X300=9,420 feet per

minute, but the small pulley overcomes a

resistance of 320.16 pounds, while the

large one overcomes a resistance of only

one-half that, or 160.08 pounds; the cir-

cumferential speed of the latter is twice

that of the former, but the loads are in-

versely as the diameter, and this equalizes

the products of the resistances, and dis-

tances traveled by the two pulleys. It is

simply an illustration of the principle of

virtual velocities.

This increase in diameter of pulley has

shown a decreased pull on the belt, just

one-half, in fact, and it is well to keep in

mind the reasons therefor. The large

pulley will transmit twice the power with

the same belt and number of revolutions.

If the resistance is the same in both cases

as has been shown, and the belt pull is

less, then it is plain that there is less strain

on the journals and hangers as well as on

the belt, and an improved condition of

things is felt in all directions. This, how-
ever, has its limitations and cannot be

carried to excess, for there is a danger

point for the speed of pulley, and also a

belt speed beyond which there is no econ-

omy: centrifugal force is the barrier in

both instances.

A Weak Point In Our Locomotive
Buiiding Sliops.

Our leading article in the December
issue, entitled "How We Are Becoming
the Locomotive Builders of the World,"

was published in several European papers,

and has e.xcited a great deal of discus-

sion. Some of the European engineers

were inclined to question the correctness

of our statement, that locomotives can be

built cheaper in this country than any-

where else, but when locomotive build-

ers abroad were interviewed on the sub-

ject, they were moved to admit that our

statement was correct.

The writer of the article in question has

had considerable extra correspondence on

account of the statements made, and one

point raised by several of the correspon-

dents is worthy of consideration. That

was that the machinery of American loco-

motives is as good as anything built; but

the boiler generally is so poor, that it is

cheaper in the end to pay much more for

an English locomotive than for the same
machine turned out of an American shop.

This was by no means new to us, for we
had frequently seen the complaint made
in newspaper controversy about the merits

of British and American locomotives. It

ij a case where much smoke indicates

some fire, and we certainly think that our

locomotive biiilder? reaching out for for-

eign trade should use every endeavor to

make as good a boiler as any of their

rivals produce. We have no doubt what-

ever but the poor boiler work turned out

results from the inferiority due to the

injudicious pushing of the piece-work

system.

There is a great deal of a boiler maker's

work that is easily covered up and be-

yond detection of inspectors. To pre-

vent a boilermaker slighting a job when
he wants to would require an inspector

behind every workman. Most of our

locomotive builders are now drilling holes

and otherwise improving their methods
of boiler making, but we think that the

gieatest improvement they could carry

out would be to put an end to piece-work

on the vital parts of a locomotive boiler.

Utility of Small and Large Loco-
motives.

There has been considerable discussion

lately m railroad meetings about the best

foim and size of locomotive for ordinary

railroad service, and quite a diversity of

opinion has been expressed. In the

course of a talk made at the Southwestern

Railroad Club, Mr. G. W. Rhodes ex-

pressed a liking for the eight-wheel Amer-
ican engine w-ith cylinders about 17 or

18 X 24 inches. We believe that were all

the men in the country connected with

the operating and repairing of locomo-

tives to be asked what form of an en-

gine they would prefer, that about 95 per

cent, would favor the medium-sized eight-

wheeler. We believe that, for its inches

and capacity, it is the most efficient and

satisfactory all-round engine ever used.

The proportions can be made almost ideal

for a gage of 4 feet 8J-2 inches; the engine

is easy to handle convenient to repair, is

fairly light on fuel, and is not destructive

to track and bridges. But, with all its

good points, the i8x24-inch eight-wheeler

is going the way that the admirable 15 x

22-inch engines of twenty-five years ago

have gone. The transportation side of

the railroad household keep increasing

the weight of trains, just as their fathers

did a quarter of a century ago, and the

motive-power men must find engines with

sufficient power to pull the trains. This

has brought forth the monster eight-

wheelers with about go,000 pounds resting

on four journals, the immense ten-wheel-

ers with greater power than the early con-

solidation engines, and the big-wheeled

mogul of almost equal capacity.

There is no doubt that the movement in

favor of very heavy locomotives will never

swing backwards again, but it cannot ad-

vance much further, for the greatest size

of an engine that can pass under a 15-foot

bridge has been reached. Railroad com-
panies are not likely to raise their bridges

and raise the roof of their tunnels to en-

able locomotive designers to push the

boiler still further from the rail, and there-

by increase its size, nor are they likely to

spread the track so that a big boiler could

be placed between the driving wheels.

Locomotives of maximum size will be

the future motive power for trunk lines,

because when fully loaded they reduce the

cost of moving freight and passengers.

But they must pull a full load to give

better results than a smaller engine. This

fact does not seem to be properly under-

stood by some motive-power men. They
hear the oft-quoted remark made, that

heavy engines reduce the cost of train

haulage, and they do not discriminate

about what kind of a train the heavy en-

gine is coupled on to. All over the coun-

try we find very heavy locomotives used

now and again to pull trains that engines

of one-half the capacity could handle

quite easily. When this is done, the heavy

engine is just as wasteful as if an engine

were employed that had to work up al-

most to its maximum capacity to pull the

train.

In this connection we think that th;

17 and 18-inch engine has not received the

attention it deserves in the designing of

locomotives for train service that is not

very heavy. Within the last few years

steam pressure has been raised from 140

to about 200 pounds to the square inch,

but the smaller cylinder engines have sel-

dom got the higher pressure to work
their pistons. If a little larger boiler were

put on, and the driving wheels made suf-

ficiently large to prevent the engine being

slippery, we believe that the small cylin-

der eight-wheel engines would redeem

their reputation and perform work that

heavier engines are now doing, and do it

much more economically. The matter is

worth careful consideration. Those who
are always ready to follow a fashion with-

out reflection commit many blunders.

Strengthening and Weakening Stay-
bolts.

A rather ingenious plan has been

adopted by Mr. William Buchanan, super-

intendent of motive power of the New
York Central, as a means of keeping

staybolts of boilers in safe condition. He
punches a >^-inch hole about i inch deep

in the outside end of the staybolt before

the thread is cut. The belief is that this

act of punching compresses the iron

somewhat and makes it stronger at the

point where breakage generally takes

place. The holes are all carefully cleaned

out after the staybolt has been riveted,

so that leakage will indicate when a stay-

bolt has broken. The mechanical depart-

n:ent of the New York Central have been

always very particular about the kind of

material they use for staybolts. and in-

deed for every part of the boiler. The
immunity which the company has en-

joyed from serious boiler accidents has

been no doubt due in a great measure to

the careful selection of material and rigid

inspection of the workmanship.

The high steam pressure which is be-
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coming the rule for locomotive boilers

is moving master mechanics to do all in

their power to prevent the breaking of

staybolts. or to provide means of imme-
diately detecting breakage when it hap-

pens. Under this sentiment, the hollow

staybolt is coming steadily into use, but

not so fast as it ought to. Some roads are

reducing the diameter of the staybolt in

the middle, with the view of giving it

elasticity. That may be a good plan, but

we do not think it can be followed safely

unless the staybolt is hollow. If the

middle part of the bolt is reduced until

it is the weakest point, some means should

be provided to indicate when it breaks.

Drilling holes in the ends would not be

of any use. On the whole, we think that

weakening the middle of the staybolt is

a doubtful expedient for promoting safety.

It would probably make the bolt endure
better the movement and strains of ser-

vice; but it reduces the strength of the

bolt as an anvil when a dolly bar is pres-

sing on one end and a heavy hammer
raining blows at the other. Those who
have reduced the middle of the staybolt

to the same diameter as that between the

bottom of the threads, have found it a

gcod practice; but reducing it below that

diameter is likely to bring about a new
source of danger.

Delusive Examinations for Promotion.

In our travels among the railroad offi-

cers on this continent, efforts are fre-

quently made to excite our sympathy on
account of the difficulties encountered in

getting train men to take an intelligent

interest in their business, an interest that

will induce them to study the purpose of

train mechanism. There are so many de-

vices about cars and locomotives nowa-
days that will not be cared for properly,

unless the train men understand their

construction, that nearly all railroads are

subjecting their train men to an examina-

tion before permitting them to be en-

titled to promotion. Railroad companies

cannot be blamed for doing this, as it is

a measure of self-protection. There is a

great deal of opposition among a certain

class of train men to the "examination"

wall that stands between them and pro-

motion, and they talk loudly about hav-

ing it taken down, but it persists in re-

maining standing, and is all the time ex-

tending.

While we consider it no hardship to re-

quire men to be examined, we have the

best of reasons for believing that the offi-

cers of some roads use the examination as

a means of inflicting injustice; but cases

of the kind are not common. A bright,

intelligent man who has made a practice

of studying the details of train mechanism
and of the scientific principles of his busi-

ness, goes up for examination and is re-

jected—has failed to pass. Another,
known among his friends as an ignora-

mus, goes to the examination and fails

to answer any question properly, yet is

declared eligible for promotion. He has

not passed upon merit, but because he be-

longs to the same political party, lodge

or church that the examining officers

affiliate with. This has a very demoraliz-

ing effect upon railroad service, and is

prejudicial to the interests of railroad

companies. Of course there are many
groundless complaints, because men are

prone to overestimate their own knowl-

edge and to underestimate that of others.

Where there are charges circulated that

the examinations are not conducted or

adjudged fairly, examiners, for their own
vindication, should adopt the practice

recommended by the Traveling Engi-

neers' Association in the following rule:

"Applicants for second examination

will be permitted to bring one or two

witnesses to attend the e.xamination; said

witnesses to be engineers who have suc-

cessfully passed the examination."

That rule might be very judiciously

applied to all examinations. It is a very

simple and efficient way of putting an

end to charges of unfairness in the exam-

ination of candidates for promotion.

There was another resolution proposed

and adopted by the Traveling Engineers'

Association which would have greatly

improved the personnel of enginemen,

had it been followed by railroads gener-

ally. It reads:

"It is the opinion of this association

that firemen should be hired on proba-

tion for the first six months, they being

given to understand, when entering the

service, that, for cause, they are subject

to be discharged without question before

the end of six months."

There are many men who secure jobs

as firemen who will never make good en-

gineers. This is not for want of intel-

ligence, but because they lack the physical

and mental qualities necessary in the

make-up of a good engineer. The rail-

road officers ought to have the oppor-

tunity to pass judgment upon the qualifi-

cations of the men before the latter can

establish "rights" to pass for promotion.

Reverse or Not Reverse.

A minor question of what is best to

do in the operating of locomotives has

been raised lately by a correspondent of

the Railroad Gazette. This correspondent

wishes to know which practice is cor-

rect—reverse the engine, or do not re-

verse, when the driver brake has been

applied. Forney and Sinclair are given

as authorities in favor of reversing under

certain circumstances, and the Westing-

house Air Brake Company are cited as

being opposed to reversing under any

circumstances when the driver brake is

applied. This looks like a conflict of

authorities, but it really means only that

the Westinghouse people are more near-

ly up to date than the other two. When
Sinclair wrote his book on "Locomotive
Engine Running and Management," the

driver brakes in use were very inefficient

aids to stopping the train, and the author

advised engineers to depend more upon
reversing in an emergency, but to watch

the driving wh'eels, and if they began to

slide, to release the brake or open the

cylinder cocks, which latter in itself gen-

erally had the effect of letting the wheels

begin to revolve again.

Things are very much changed in the

use of driving brakes nowadays. The
brake is so powerful that reversing is

almost certain to cause sliding of driving

wheels, unless the train is running at a

very high speed. The co-efficient of fric-

tion between brake shoes and revolving

tire is so much lower at high velocities

that reversing may be practiced safely

in the beginning of a stop, if the engineer

is cool and sufficiently under self-control

to judge the instant when the reverse lever

should be moved in front of the center.

But the average engineer is not suffi-

ciently cool in emergencies to watch the

movement of the driving wheels, and
therefore we would say that the safe prac-

tice in an emergency was to apply the

brakes for all they were worth, open the

sr.nd valves and depend upon the forces

at work to make a quick stop.

i i g
Tonnage Rating.

A very valuable paper on Tonnage of

Trains was contributed by Mr. L. R.

Pcmeroy to the January meeting of the

New York Railroad Club. Mr. Pomeroy
has devoted a great deal of labor and re-

search to the subject, and his paper con-

tains particulars of all the different sys-

tems of tonnage rating that are in use.

If any railroad manager is contemplat-

ing the introduction of the tonnage sys-

tem, he ought to study Mr. Pomeroy's

paper. Rating a train by the number of

tons in it is certainly the fairest way all

round, both for the interest of the com-
pany and for the trainmen. One of the

speakers at the club meeting made the

amusing point that when he was an engi-

neer he always preferred to take a train

loaded with straw hats, and leave the ore

and coal for the other fellow. That is the

V. ay all round. With the ton rating sys-

tem it does not matter who gets the straw

hats and who gets the coal. They have

the same weight of coal to haul anyhow.

There seems to be a wide-spread belief

that within a few years there will be no
more talk of car mileage, and that the

loads of all locomotives will be made out

according to tonnage.

This is a change very much to be de-

sired, but those who are sanguine about

its immediate adoption leave one indi-

vidual out of account who has very great

influence concerning train matters. That
is the yard master. Our experience with

yard masters is that they are more auto-
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cratic than the president, and have their

own way, no matter wliat orders they may
receive. If yard masters could be abol-

ished, a great step would be made towards

the introduction of the tonnage system;

but as they cannot be abolished, the car-

mile system will hold its own much
longer than the friends of the other plan

anticipate.

i g i
Receivers as Violators of Law,

With the return of prosperity to the

country the railroads that have been in

the hands of receivers have begun slowly

to reorganize and return to be operated

upon a business basis. A curious expe-

rience has been gone through with the

numerous receivers in charge of railroads

for the last four years. A receiver of

a railroad is an officer appointed by the

United States courts, and is responsible

to certain judges for all his acts in the

management of the property. This being

the case, it might naturally be supposed

that a receiver would be extremely care-

ful to adhere to the laws relating to trans-

portation, yet the reverse has been the

case. Receivers have been the most fla-

grant violators of the Interstate Com-
merce laws, and their masters, the judges,

appear to have done nothing to check

the demoralizing of rates that resulted.

Some Western railroads have been for

years ballasting their tracks with a ma-

terial made from burned clay, which is

popularly known as "gumbo." Gumbo
resembles broken bricks indifferently

burned, and many railroad engineers fa-

vored its use for a time, but it manifested

a decided tendency to return to its orig-

inal element—clay—and for that cause

it is becoming unpopular. The Chicago,

Rock Island & Pacific people now pro-

pose putting crushed rock under the ties,

and gumbo between them. This is a

compromise which, like nearly all com-
promises, with sin and otherwise, is of

doubtful utility. We know something

about the ballasting of tracks, -and we
would say to the Rock Island people, stick

to gumbo or put in unadulterated rock.

If you try the combination, the rock and
gumbo will mi.K every time a tie is raised

or changed, and you will have neither a

good rock foundation nor a bed of gum-
bo whose shortcomings are recognized.

"Mechanical Draft" is the title of a very

comprehensive treatise on this subject

which has just been issued by the B. F.

Sturtevant Co., of Boston, IVfass. It is

a 385-page book, and presents the latest

and best ideas on the subject to be found

anywhere. It. of course, advocates me-
chanical draft in preference to the so-

called natural draft of chimneys, and gives

a great amount of data in support of this,

which is extremely valuable to those in-

terested in power plants. The author,

Mr. Walter B. Snow, deserves credit for

making such a readable volume, and the

Sturtevant Co. are to be congratulated in

bringing out such a useful book. It will,

we presume, be sent to superintendents,

master mechanics and others who are en-

titled to it.

Part 9 of J. G. A. Meyer's "Easy Les-

sons in Mechanical Drawing and Ma-
chine Design" is particularly interesting

to engineers, as it deals largely with ec-

centrics, eccentric rods and other parts

of engines, which, while not especially

representing locomotive practice, is still

very similar. These lessons are written in

Piofessor Meyer's usual manner, which

has seldom been equalled in any of the

many attempts at self instruction. He
has the faculty of making a subject very

clear and interesting to a mechanic, and

we feel sure that these lessons will prove

a valuable addition to the literature on this

subject. They are published by the Ar-

nold Publishing House, 16 Thomas street,

New York City.

During the hard times, happily passing

away, there was little inclination displayed

by large railroad companies to swallow

up the small ones, and by the usual meth-

ods of consolidation build up huge, un-

wieldy systems. They were more inclined

to drop unprofitable companies, and let

them meet their own deficiencies of rev-

enue. But the mania for consolidati.^n

is again manifesting itself. "Feeders" that

draw from net earnings instead of adding

to them, are being absorbed by the big

roads, and history will repeat itself in a

new crop of receivers when the season

of poverty returns again.

We have received a letter from an

anonymous correspondent in Memphis,
Tenn., abusing railroad officers to the ex-

tent of about a column of our reading

matter. We advise the correspondent who
wrote the letter to write another one of

the same kind and send it direct to his

master mechanic with his proper name
signed to it. We do not propose to let

anybody abuse others or anything in

Locomotive Engineering, when they do

not have the manliness to sign their name
to' the letter.

^ @ i

A railroad man belonging to one of the

principal trunk lines of the country, in

renewing his subscription to Locomotive
Engineering, says: "I cannot get along

without the paper, and I might also say

that every one of the firemen who have

been promoted for the past two years on
this division have been regular subscrib-

ers to Loro.MOTiVE Engineering."

PERSONAL.

Mr. John W. Dickinson has resigned as

superintendent of the Gulf, Colorado &
Santa Fe.

Mr. W. K. Morley, superintendent of

the Kansas City, Pittsburg & Gulf, at Tex-

aikana, Texas, has resigned.

Mr. T. H. Curtis has been appointed as-

sistant superintendent of the New York,

Chicago & St. Louis, at Cleveland, O.

Mr. F. M. Raike has been appointed as-

sistant general manager of the Texas Mid-

land Railroad, with office at Terrell, Tex.

Mr. Horace G. Burt, third vice-presi-

dent of the Chicago & Northwestern, has

been elected president of the Union Pa-

cific.

Mr. Henry W. Gays, general manager
of the Chicago, Peoria & St. Louis, has

moved his office from Springfield, III., to

St. Louis, Mo.

Mr. W. G. Potts has been appointed

superintendent of the Sierra Railway of

California, vice Mr. E. T. Albert. Head-
quarters at Oakdale, Cal.

Mr. Daniel Lamont, of Munising.

Mich., has been appointed round house

foreman for the Munising Railway, and

branch lines, of Michigan.

Mr. Edgar Van Etten, general super-

intendent of the New York Central &
Hudson River, has been chosen president

of the Randsburg Railway of California.

Mr. W. J. Parker, superintendent of the

Western Railway of Guatemala, has re-

signed, and Mr. Louis Larrean, cashier of

the road, has been appointed acting super-

intendent,

Mr. W. C. Hollister. formerly with the

Atchison, Topeka & Santa Fe, has been

appointed superintendent of the El Paso

& Northwestern, with headquarters at El

Paso, Texas.

Mr. P. W. Fearing, foreman car builder

of the Air Line shops in Princeton, Ind.,

has resigned to accept a position with the

Missouri Car and Foundry Co., of St.

Louis, Mo.

Mr. Abraham Ouellette has been ap-

pointed superintendent of the Quebec &
Ste. Flavie branch of the Intercolonial

Railway. Headquarters at Riviere du
Loup, Que.

Mr. F. A. Seabert, assistant division

superintendent of the Southern Pacific at

Tucson, Ariz., has been appointed super-

intendent of the Redondo Beach at Los
Angeles, Cal.

Mr. W. McLane, late of the Plant Sys-

tem, has accepted the position of master

mechanic of the Bellington Bay & British

Columbia Railroad, with headquarters at

New Whatcom, Wash.

Mr. William B. Norton, traveling engi-

neer of the Northern Pacific Railway, had

both his legs crushed by a locomotive ten-
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der. and it is feared that amputation of

both legs will be necessary,

Mr. F. Mertsheimer, superintendent
of motive power and equipment of the
Kansas City, Pittsburg & Gulf, has been
made general superintendent, with head-
quarters at Kansas City, Mo.

Mr. H. E. Hutchins, assistant superin-

tendent of the Atlantic & Danville, at

Norfolk, Va., has been appointed super-
intendent and the office of assistant super-

intendent has been abolished.

Mr. Hiram R. McCullough, general

traffic manager of the Chicago & North-
western, has been made third vice-presi-

dent of that road, succeeding Mr. H. G.
Burt, with office at Chicago, 111.

Mr. G. H. Freeh, trainmaster of the

Central of New Jersey at Jersey City, has
been promoted to the position of superin-

tendent of the Central division of that

road, vice Mr. W. H. Peddle, resigned.

Mr. C. Millard, superintendent of the

St. Louis, Chicago & St. Paul, has been
appointed superintendent of the Chicago,
Peoria & St. Louis, succeeding Mr. H. S.

Rearden. He will hereafter be superin-

tendent of both roads.

Mr. W. H. Peddle, superintendent of

the Central division of the Central of New
Jersey, has resigned to accept the position
of general superintendent of maintenance
of the Southern Railway, with headquar-
ters at Washington, D. C.

Mr. R. Fitzgerald, general superintend-

ent of the Union Stock Yards and Transit

Co., of Chicago, has resigned to accept

the position of general superintendent of

the Chicago, Hammond & Western, with

headquarters at Hammond, Ind.

Mr. W. E. Green, general superintend-
ent of the Chicago, Hammond & Western,
has resigned to accept the position of gen-
eral superintendent of the Southern divi-

sion of the Kansas City. Pittsburg & Gulf,

headquarters at Texarkana, Texas.

In our January issue we published a
notice saying that we would give 25 cents

each for copies of our August numbers of

last year. The notice has brought so many
responses that we now have more August
numbers than we need, and we cannot
take any more.

Mr. T. C. Sherwood, general manager
of the Kansas City & Northern Connect-
ing, has resigned, to engage in other
business, and the title has been given to
Mr. Robert Gillham, general manager of
the Kansas City, Pittsburg & Gulf, of
which system the Kansas City & Northern
Connecting is a branch.

Mr. James Meehan has been appointed
superintendent of motive power and ma-
chinery of the South Carolina & Georgia,
headquarters at Charleston, S. C, vice

Mr. J. H. Green, resigned. Mr. Meehan
was formerly in that position, and left it

to engage in private business in Mexico.
We welcome him back to the railroad
We welcome him back to the railroad fold.

LOCOMOTIVE ENGINEERING.

Mr. E. E. Davis, assistant superin-

tendent of motive power of the Reading,
has designed an attachment to the Vau-
clain compound locomotives which pre-
vents the cylinder cocks from being closed
when the engine is working simple. It

is strange that an attachment of this kind
should be necessary, but it has done more
to stop running the compounds simple
than all the orders ever issued.

The regular quarterly meeting of the
directors of the Davis & Egan Machine
Tool Co., Cincinnati, was held on January
I2th. The officers of the past year were
re-elected: Chas. Davis, president; W. H.
Burtner, vice-president and treasurer; B.
B. Quillen, secretary and general man-
ager. A dividend of 3 per cent, was paid
to all stockholders, out of the earnings for

the past three months, making a 12-per-
cent, dividend for the year.

Nearly all the people who have been in

the habit of attending the Master Me-
chanics' Convention will be pained to
learn that B. R. Harding, of the Seaboard
\\t Line, has passed away. Mr. Harding
was one of the most regular attendants of
the convention, and could always be seen
taking part in the proceedings. Mr. Hard-
ing was born in Virginia in 1832, and
learned the machinist trade in the Norfolk
Navy Yard. He left that to accept a po-
sition on the Wilmington & Waldon Rail-

road. During the war he was in the naval
service of the Confederacy. When peace
returned, he went back to railroad life, and
died, as it were, in harness.

At present writing it seems practically

certain that Congress will pass an anti-

scalping law which will be of great benefit

to the railroads in the United States. In
the work done towards promoting the
passing of this law, Mr. George H.
Daniels, the energetic general passenger
agent of the New York Central, has taken
the lead. We believe that his efTorts have
done more to bring about a sound public
opinion concerning ticket scalping than
the efforts of all other railroad men com-
bined. It will certainly be a great truimph
for Mr. Daniels and for the great railroad

he serves when the anti-scalping law finds

a place on the statute book.

The stockholders of the Chicago Pneu-
matic Tool Co. held their annual meeting
on Jan. nth, and elected J. W. Duntley,
piesident; J. F. Duntley, vice-president,

and Le Roy Beardsley, secretary and
treasurer, and declared a quarterly divi-

dend. This company have received cable
orders from Europe, since Jan. 1st, for

30 No. 2 hammers, 30 No. 3 piston air

drills and 5 of their pneumatic riveters,

and did over twice the business in 1897
that they did in 1896, and December, 1897,
was the largest month in the year, showing
that their business is daily increasing.

From the outlook, January of this

year will be larger than any month last

year.

February, 1898.

The following changes have been made
on the Louisville & Nashville: Mr. W.
S. Martin, superintendent of the Louis-
ville division, with headquarters at Louis-
ville, has been transferred to Evansville,
Ind., succeeding Mr. B. F. Dickson as
superintendent of the St. Louis & Hender-
son division: Mr. B. M. Sparks, assist-

ant superintendent of the South & North
Alabama and Birmingham Mineral di-

vision, with headquarters at Birmingham,
succeeds Mr. Martin as superintendent on
the main line; Mr. J. L. Welch, trainmas-
ter at Birmingham, succeeds Mr. Sparks,
and Mr. John R. Wheeler, trainmaster of
the South & North Alabama division,
succeeds Mr. Welch.

A variety of circumstances and perfor-
mances have made Nat Sawyer, who was
in charge of the New York Central's
"999" at the World's Fair, a man of inter-

national celebrity. For several years Nat
has retired from the excitement of loco-
motive running to the repose of running
locomotive runners, which he performs
v,'ith coolness and comfort never before
known to that particular duty. Recently
a person of an inquiring mind in Ireland
wanted to communicate with Nat about
the prospects of getting a job on a rail-

road in the United States, and he ad-
dressed a letter, "Nat Sawyer, Engineer
or Something of That Sort on a Railway
in the United States." Nat got the letter

all right, which is good testimony in favor
of our Post Office officials.

Railroad men are not very well posted
about the leaders of their business, who
have not heard of Dr. C. B. Dudley, chem-
ist of the Pennsylvania Railroad at Al-
toona. Pa. Although still comparatively
a young man, Dr. Dudley was the pre-
cursor of the railroad chemist. In con-
nection with his retiring from the posi-
tion of president of the American Chemi-
cal Society, an exchange says: "Charles
B. Dudley was born in Oxford, July 14,

1842: fitted for college in Oxford Acad-
emy; entered Yale in the Academical De-
partment in September, 1867, and was
graduated in 1871. In the fall of 1872 he
entered the Sheffield Scientific School of
Yale, from which he was graduated in

1874 with the degree of Ph. D. The next
year was spent as assistant to the profes-

sor of physics at the University of Penn-
sylvania, Philadelphia, and on November
II, 1875, he went to Altoona as chemist
to the Pennsylvania Railroad Company,
a place which he has occupied since that
date. Among scientists Dr. Dudley is

recognized as one of the best authorities

on the testing of iron and steel. His in-

vestigations in that line some fourteen
years ago completely revolutionized cer-

tain ideas which were then held, and estab-

lished the fact that milder and purer forms
of steel were better adapted to the con-
struction of rails for railways than the

harder steels and than those possessing
greater tensile strength."
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EQUIPMENT NOTES.

The Pullman Car Company are building

400 freight cars for the Duluth, Missabe

& Northern.

The Ensign Manufacturing Company
are building 300 freight cars for the Nor-

folk & Western.

The Chicago, Milwaukee & St. Paul

are building 2,000 box cars in the West
Milwaukee shops.

The Moseley Bros., refrigerator line,

are having twenty cars built by the Wells

& French Company.

The Jackson & Woodin Car Company
are building 300 freight cars for the Erie

& Wyoming Valley.

Tlie Pennsylvania Refrigerator Com-
pany are having twenty-five cars built at

the Erie Car Works.

The Omaha, Kansas City & Eastern are

having 300 freight cars built by the Terre

Haute Car Company.

The Colodado & Northern are having

four passenger cars built by the Barney

& Smith Car Company.

The Pittsburg Locomotive Works are

building two six-wheel connected engines

for the Union Railway.

The Pullman Palace Car Company are

building 300 freight cars for the Chicago

Great Western Railway.

The St. Louis Refrigerator Company
arc having 125 cars built by the Missouri

Car & Foundry Company.

The Astoria & Columbia River are hav-

ing ten passenger cars built by the Bar-

ney & Smith Car Company.

The Schenectady Locomotive Works
are engaged on ten six-wheel connected

engines for the Grand Trunk.

The Terre Haute Car & Manufacturing

Company are building 650 freight cars for

the Chicago & Northwestern.

The Hoshiu Railway of Japan are hav-

ing four six-wheel engines built at the

Pittsburg Locomotive Works.

The Rogers Locomotive Works are

building fifteen ten-wheelers for the In-

tercolonial & Great Northern.

The Baldwin Locomotive Works are

building four six-wheel connected engines

for the Pittsburg & Lake Erie.

The Brooks Locomotive Works are

building ten six-wheel connected engines

for the Wisconsin Central lines.

The Pittsburg & Lake Erie are having

four six-wheel connected engines built at

the Brooks Locomotive Works.

The Centra! Railroad of New Jersey

are having six passenger cars built by the

Wason Manufacturing Company.

The Denver & Rio Grande are having

two six-wheel connected engines built at

the Baldwin Locomotive Works.

The Barney & Smith Car Company

are engaged on an order for four passen-

ger cars for the Southern Pacific.

The Esquimault & Nanaimo are having

one six-wheel connected engine built at

the Baldwin Locomotive Works.

The El Paso & Northern are having

three six-wheel connected engines built

at the Baldwin Locomotive Works.

The Charleston & Western Georgia are

having five six-wheel connected engines

built at Baldwin Locomotive Works.

The Mather Stock Car Company are

having fifty-seven cars built by the In-

dian,ipolis Car & Foundry Company.

The Michigan Central Railroad Co.

are about to build seven ten-wheel en-

gines in their shops at Jackson, Mich.

The Boston & Maine Railway are hav-

ing ten six-wheel connected engines built

at the Schenectady Locomotive Works.

The Kanawha & Michigan Railway are

having three six-wheel connected engines

built at the Baldwin Locomotive Works.

The St. Louis, Peoria & Northern Rail-

way are having two eight-wheel engines

built at the Baldwin Locomotive Works.

The Atchison, Topeka & Santa Fe are

having five eight-wheel connected engines

built at the Dickson Locomotive Works.

The Canadian Locomotive Works have

received an order for ten locomotive ten-

der tanks from the Canadian Pacific Rail-

way.

The Baldwin Locomotive Works are

building fifteen six-wheel connected en-

gines for the Kansas City, Pittsburg &
Gulf.

The Northern Pacific Railway are hav-

ing sixteen six-wheel connected engines

built at the Schenectady Locomotive

Works.

Three consolidation engines for the

Pittsburg & Lake Erie are under con-

struction at the Pittsburg Locomotive

Works.

The Rogers Locomotive Works are

building three six-wheel connected en-

gines for the St. Joseph & Grand Island

Railway.

The St. Charles Car Company have re-

ceived an order from the Wabash for two

handsome dining cars, and from the Iowa

Central for four coaches and two chair

cars.

The Baltimore & Ohio are having 750

freight cars built by the Missouri Car &
Foundry Company, and 1,500 freight cars

built by the Michigan Peninsular Car

Company.

The Cincinnati, Hamilton & Dayton

are having a large order of freight cars

built,, divided as follows: 1,000 at the

B;.rney & Smith Car Works, and 500 at

the Michigan Peninsular Car Works.

The Richmond Locomotive and Ma-

chine Works have received an order for

fifteen compound consolidation locomo-

tives for the Canadian Pacific Railroad.

They will be heavy and of the most mod-

ern design.

The Wabash are having thirty-one six-

wheel connected engines built; twenty-

six of these engines are being constructed

at the Richmond and Baldwin Works,

orders being equally divided, and the

Pittsburg Locomotive Works are build-

ing five.

"Reminiscences of a Raiiway Engi.

neer."

The fifth lecture in the series of rail-

road lectures was given in Purdue chapel

yesterday morning at 10:30 o'clock by

Angus Sinclair, of New York city. The

speaker was introduced by Prof W. F.

M. Goss as the editor of the technical

magazine, Locomotive Engineering,

also "the man who now runs all the loco-

motives in the country." Mr. Sinclair

did not wish his lecture to be looked upon

as one aiming at instruction, but rather

a.; one of entertainment. A number of

incidents were related to show that it was

a very natural thing for him to become

an engineer; in that the time of his birth

was one when all the town was highly

excited over the introduction of a new

railroad. Also, by following in the foot-

steps of his father, who was an engineer,

his profession was adopted. As an ap-

prentice under William Laurie, the best

firebox patcher in Scotland, Mr. Sin-

clair's powers of observation were keenly

sharpened and he was taught a wonder-

ful self-reliance. An interesting descrip-

tion was given of his first trip as fire-

man, which was made in a blinding snow-

storm, as was also his last run as a loco-

motive engineer. Looking back upon his

early hardships, the speaker seemed to

refer to them as mere ordinary occur-

rences.

Mr. Sinclair seemed to regard the feel-

ing of responsibility and absorption in his

work to be uppermost in the engineer's

n'ind, rather than the mere desire for

money. Duty is the one thing command-

ing the most attention to the sacrifice of

all that is most dear. The different way

in which railroad mishaps are looked

upon here and in the British Isles was

given, showing that the American travel-

ers are much more lenient and in sym-

pathy with the engineer than they are

across the water.

Every anecdote related by the speaker

served not only to entertain for the time

being, but to bring out some point which

would be greatly helpful in practical en-

gineering life. Throughout the lecture,

great stress was put upon close applica-

tion, patience and thoroughness in the

discharge of duty, by one who would

wish to excel and become truly successful

in his chosen work—Lafayette Morning

Jcurnal.
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WHAT YOU WANT TO KNOW.
Questions and Answers.

Correspondents wishing to have ques-
tions answered in these columns should
send in their names and addresses, not
for publieation., butfor evidence ofgood
faith. We throw all anonymous letters

into the waste basket.

(13) A. A. L., Oscaloosa, la., writes:

Does anybody know of a way to pre-

vent noise in injector? In large engines

with injectors Nos. g or io>2 the injector

is conspicuous by its noise, making it im-

possible to understand signals passed over

tlie boiler. A.—No remedy has been

found for this noise.

(14) E. C. N., Eaton, C, writes;

Please say what proportion the steam

port area should bear to the piston area

of a locomotive, for a piston speed of 600

feet a minute, in order to have a prac-

tically free exhaust. A.^The area of

steam port has been based on one-tenth

of the piston area for a piston speed of

600 feet per minute, according to D. K.

Clark's "Railway Machinery." This ratio

is very generally used, as may be seen

by a reference to port sizes of our modern
engines.

(15) W. H. H., Dennison. C, writes:

On engines of late design I notice

where cast driving boxes are used, the

brass only comes to the pulling point, and

is then slotted from lower end of brass,

to in some cases one-half inch above pull-

ing point. When asking for information

here, they tell me that scientific men say

that it is the way to put them up. What
is the reason? A.—We are aware of the

fact that driving-box brasses are some-

times eased at the sides in the manner
you describe, and worse, but have never

heard a good reason for the practice.

There are good reasons on the other

hand, which should condemn it, among
which is the reduction of wearing sur-

face at a point where it is most needed

to resist the traction effort of the brass

against the journal. The practice does

not meet with favor among mechanics

who believe, from long experience, that

the brass should be a fit down to the cen-

ter of the journal, and slightly tighter at

the sides than in the crown. See our

December issue of 1897 for some further

points on this subject.

(16) F. A., Marysborough, Queens-

land, Australia, writes:

I. If a reversing arm gets lengthened

from its original length, would it affect

the travel of the valve, and in what way?

A.—An increase in length of the lower

reverse arm which supports the link

would give the valve an increased travel,

provided there was space enough between

the ends of link block and ends of link

slot to allow the center of lower rocker-

pin, or what is the same thing, the center

of the link block to pass outside of the

line of centers of the eccentric rod pins.

This is a condition, however, that sel-

dom or never is found in locomotive prac-

tice, for the reason that a link is usually

designed so as to leave barely room for

clearance betweeninthe slot, for the maxi-

mum slip of the block

—

y^ inch at these

points is a liberal clearance in general,

and it is oftener less than more. From
this it appears that the travel would not

be greatly disturbed with a lengthening of

the arm. 2. After an engine has been

set up on her springs, with her slide valve

properly set. and she goes down either

front or back, what effect would it have

on the valves? A.—That depends entirely

on how much the engine settles on her

springs. With ordinary spring deflection

it will be difficult to note any distortion

in the valve motion. 3. Can valves be set

correctly without coupling up connecting

rods? A.—No.

{17) A. K., St. Paul, Minn., writes:

I. Please explain how a pump is able

to "suck" water out of wells or mines

several thousand feet deep, when the pres-

sure of the atmosphere at sea level will

only raise water 2Z f^^t. I suppose the

pump is located near the water level, and

so is able to lift the water out of a deep

mine; but I personally know of a well

68 feet deep, where the pump is located

on the top of the ground, and it seems to

have no trouble to catch the water and

pump it into a tank 100 feet up in the

air. How is this accomplished? A.

—

Deep well pumping is done by means of

double-acting force pumps located on the

surface of the ground, and having the

cylinder placed at the water supply. This

was undoubtedly the arrangement of the

pump you mention. In deep mine pump-
ing, the pumps are placed in series at

different levels, and pump from one level

to the next higher, and so on indefinite-

ly for any depth. 2.—In the January

number you speak of an engineer who
had an accident through a lap order:

will you please explain what that means?

A.—A lap order, in railroad parlance, is

a train order which is impossible of execu-

tion on a single track by two opposing

engines, without colliding. 3. Why would

it not be a good idea to locate wash-out

plugs on top of the boiler shell, so that

water could be forced down and wash the

flues, which it is not even attempted to

reach with the wash-out plugs in their

present position? A.—Wash plugs and

hand holes are so placed on some roads,

with very satisfactory results, notably the

Wabash.'

(18) S. J. H., Farnham, Que., writes:

asking us to publish a recipe for preparing

blueprint paper. A.—There is a great

difference in the proportions of the chemi-

cals used in the preparation of blue

process paper, but those named below

have stood the test of years, and give

as bright, clean prints as any. They
are as follows: 25^ ounces of citrate of

iron and ammonium are put in an

opaque, large-mouthed bottle contain-

ing 10 ounces of clean water. One

and a quarter ounces of red prussiate

of potash, finely pulverized in a mortar

so as to quickly dissolve, are also put in

a similar vessel containing the same quan-

tity of water, and both solutions left until

their contents are dissolved, then they

arc poured into one vessel and mixed,

when they are ready for use. The solution

ii applied to the paper by tacking the

latter up on a smooth vertical surface.

A deep, open dish is the most convenient

way to handle the solution, which should

bft applied to the paper with a camel-hair

brush, 5 or 6 inches wide. An even ap-

plication is obtained by covering the

paper first with either vertical or horizon-

tal strokes of the brush until the surface

is wholly covered, and then reversing the

direction of the strokes until all appear-

ance of streaks has vanished. The paper

should dry in the dark. The streaky

effect will sometimes show on the paper

after the print is made, even when the

solution has been applied with care;

therefore good prints require attention in

the preparation of the paper. All opera-

tions of preparing the chemicals and get-

ting the paper ready for printing may be

done in a weak light; but chemicals and

paper, after being made ready for use,

should be kept from the light as much
as possible, for they are both sensitive

and easily injured by exposure.

Name Sounded Right.

.K good story is told on Mr. Burt, presi-

dent of the Union Pacific. While at Hast-

ings he left his car and walked some dis-

tance along the track with his hands in

his pockets. At length he met a section

hand whose brogue told of his nation-

ality.

"How do you like the new president?"

inquired Mr. Burt, aware that the section

hcnd did not know him from Adam.
"He's all right," replied Pat; "I niver

knew av a man named Burke yet but

phwat was a foine gintleman."

i i i
Amusing mistakes sometimes occur

from the lack of fully appreciating a draw-

ing or engraving. One of these happened

to a friend of ours who was showing the

advantages of a new axle-box whose great

merit was in keeping the dust out and the

oil in. A section of the box was cut away
in the engraving to show how well the oil

was kept in. The listener thought it was

a fine thing, and then innocently asked

if it wouldn't be better "without any hole"

in it.

i i i
The Delaware & Hudson Canal people

are building, in their shops at Green

Island, a locomotive adapted for burn-

ing either bituminous or anthracite coal.

The Delaware & Hudson, being an an-

thracite coal carrying road, has hitherto

ured that kind of fuel exclusively in their

locomotives.
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Air=Brake Department.

The "Semaphore" Air Qage.
A patent for an improved pressure

gage, for air-brake practice, lias recently

been granted to F. M. Nellis and S. D.

Hutcliins.

The improvement in this gage con-

sists of a better arrangement of numerals

on the dial, and the form of the glass

face. The mechanism, with slight modi-
fication, is the same as that of other gages

of the well-known Bourdon tube type.

Reference to Figs, i and 2 in the illus-

trations will show, by comparison, the

superiority of this improved gage over the

old form for air-brake practice. Fig. i

illustrates the form of gage almost

wholly used. The numerals are zero to

i6o, inclusive. These divisions occupy

less than three-fourths of the entire circle.

Again, very little use exists for those

numerals below 40 and those above 120.

They are so secondary in importance to

CONDUCTED BY p. M. NBLLIS.

make more than one complete revolu-

tion. In fact, two revolutions can be

made. The stop pin is inside of the

gage, and only stops the hands at zero.

Both pointers start at zero in the outer

ciicle, and continue around together un-

til 70 is reached. Then the train line

pointer stops as in the ordinary gage,

and the main reservoir pointer goes on
around to 90, the standard main reser-

voir pressure; but will go higher if more
pressure is carried. Notice the relative

position of the two pointers. They are at

right angles, and as the divisions between

numerals are nearly four times as great

as those on the ordinary gage. Fig. i.

Any variation from these pressures will be

noticed much more quickly than with the

ordinary gage.

It may be brought up as an objection

to the improved gage, that the two sets

of numerals might confuse an engineer

—

brake from position of pointer rather

than depend upon the numerals. As a

test of this principle, an engineer ran for

months with a "semaphore" gage, on
whose dial were only the three numerals,

50, 70 and 90. He was loud in praise of

the new principle.

Fig. 3 is almost a side view of the im-

proved gage. The convex, or watch

crystal shaped glass, without any rim,

makes the position of the hands plainly

visible even in this position. The face is

black enamel. The train line pointer is

white, and the main reservoir hand is

red. This, as engineers know, and prefer,

is a much better combination than the

polished face. The large opening in the

middle of the dial has been closed. All

lettering, e.xcept the word "Semaphore,"

the name given the new gage, has been

stricken from the dial, thus bringing into

greater prominence the movement and

Fig. 2. Fig. 3.

<!OMPARISON OP THE ORDINARY FORM OF AIR GAGE AND THE IMPROVED "SEMAPHORE" TYPE, SHOWING
SUPERIORITY OF THE LATTER IN TRAIN BRAKING.

the numerals which register the real

working pressures, that we could, with-

out any inconvenience to the engineer,

do away with them. Here is over half

the circle either wasted or uselessly em-
ployed, and the most important divisions

and numerals are crowded into such a

small space that an engineer cannot tell

accurately whether he is reducing i or

3 pounds. A pound too little, or a pound
too much, in making the initial reduc-

tion to take up the slack in a freight train,

varies the degree of braking force ob-

tained sufficient to cause destructive

shocks to lading and equipment.

In Fig. 2 advantage has been taken of

the entire circle to make the divisions as

large as possible. Further, the numerals

which register abnormally low and ab-

normally high pressures have been ne-

glected; yet they are left on the dial in

case they may be needed. This has been

accomplished by causing the pointers to

that he would not know, for instance,

whether the main reservoir pointer was

registering 90 pounds or 10 pounds. If

the objector stops to think, he will know
that the main reservoir hand could not

register 10 and the train line hand register

70 pounds. Similarly for all other posi-

tions. The large-size numerals are the

only ones with which the engineer is con-

cerned.

The best and most important feature

of the improvement remains yet to be

pointed out, viz.: All train braking is

really done between 70 and 50 pounds.

The pointer, at 70, indicates maximum
train-pipe pressure. At 50. it shows that

brakes are fully applied, and that any fur-

ther reduction is purely a waste of pres-

sure. All work is therefore done in one

quadrant, and is marked by the position

of the pointer, similarly as the semaphore

signal communicates with the engineer,

who, becoming accustomed to gage, will

position of the pointers. The train line

pointer lies nearest to the dial, which is

the reverse in the ordinary gage.

Air gages, as ordinarily furnished by

the manufacturers, are merely instru-

ments for recording pressures carried.

They are identical with steam gages, ex-

cept that they have two hands and two

mechanisms. A gage for air-brake ser-

vice must be something more than a mere

pressure-recording instrument. It must

plainly show small reductions, on which

smooth train handling so much depends,

and must communicate accurately, quick-

ly and clearly to the engineer the state

of his pressures.

Correspondents will please write on one

side of the paper only. Write clearly and

concisely. Use enough words to make
yourself understood, but no more. Too
inan\ and '00 few words are equally

objectionable.
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Radley Automatic Opening Angle Cock Tiie Proper Test for an Engineer to
and Hose Coupling.

Editors:

I am. sending you enclosed photo-
graphs of the Radley automatic hose
coupling which has been experimented
with and ordered for a portion of the pas-

senger equipment of this road. The pho-
tographs give a very good idea of the

principle and construction of the coup-
ling.

In this device the ordinary angle valve

Make for Train-Line Leaks.
Editors:

About eight out of ten men, when asked
the proper way to tell whether a train

line is tight, will reply, "When charged
up, lap your valve, and as the main reser-

voir is now separated from the train line,

the black gage hand will gradually tall

if there are any train line leaks." This
is true, but is not the best way, as can be
shown by every day practice.

VIEW OF RADLET'S AUTOMATIC OPENING ANGLE COCK AND HOSE
COUPLING COUPLED DP.

has been replaced by a rotary valve lo-

cated in the coupling itself. On one side

of the handle, which is attached to the ro-

tary, is the segment of a gear, which en-

gages with a similar segment on the outer

flange of the opposite coupling, so that

when the hose is coupled or uncoupled
by hand the valves are opened and
closed automatically, making it im-
possible to forget to cut in the air when
picking up cars or coupling on a train.

If the hose is coupled at all the air must
be cut in. This would eliminate the dan-
ger of not having the air cut in, a cause to

which many accidents have been at-

tributed.

At a glance we might think that if a

train broke in two, the valves would close;

but in order to move the valve, the coup-
ling must rotate, the same as when
coupling or uncoupling by hand. So if a

train should break in two they would pull

straight apart, just like any other coup-
ling, leaving the valves open. We have
made repeated tests to determine this

point, and find it impossible for the valves

to be closed in that way.

The couplings are interchangeable with

standard couplings now in use, and when
so coupled the rotary valves are opened or

closed by hand as they take the place of

the angle valve.

, Mr. Alton Radley, of Two Harbors,
Minn., a conductor on the D. & I. R.

R. R., and the inventor and patentee,

makes some very strong and interesting

claims for the device, which are too nu-

merous to mention here. So I will leave

it for him to communicate with interested

parties.

D. P. Kellogg,
Asst. Gen. Foreman, D. & I. R. R. R.

Two //ardors, Miftti.

The train tips over the summit of a hill,

and the engineer makes his first reduction
and puts his handle on lap. He then
makes the observation, "Well, that's

queer." He will say, "the train line is

leaking now that I want it tight, while
standing still in the yard it was all right."

Without any further thought on the

subject, this appears a matter of mystery
that the train, as he puts it, leaks while
running, but not while standing. When
asked how he tried for leaks in the yard
he replies that he lapped the valve and
watched the black hand.

Right there is where he made his mis-

take.

February, 1898.

well after the brakes are once applied,

while the same leak will not be noticed

if these same four cars are cut in with

fifteen or twenty more that are tight. This
is because in adding more cars we are

given a greater volume of air on the train

line, and the reduction, with the same leak,

is correspondingly slow, so that, with a

given leak, as the number of cars is in-

creased, the brakes, after being once ap-

plied will creep on slower.

Suppose we are testing a twenty-car

train, and the cars are equipped with 10 x
24 inch auxiliaries. Such an auxiliary will

hold approximately 1,850 cubic inches of

air, and the train line on a 33 ft. freight

car holds about 486 cubic inches. We see

that the auxiliary holds about 3.8 times as

much air as the train line on one car. We
see then that if we simply lap our valve to

try for leaks, and leave the feed grooves

open, we have a large volume of air

which must be reduced before the gage
will register any reduction. With a 20-car

train we would have 20 x 3.8. or the vol-

ume of air on the train line of 76 cars.

This, added to the 20 car lengths of pipe,

makes 96, that is, if we try for leaks on

a 20-car train by simply lapping the valve

so that, if we set the brakes before lap-

ping the valve, the leak has to reduce the

pressure on only twenty car lengths of

pipe. But without applying the brakes be-

fore lapping the valve, the leak has to

practically make a reduction on a train

line of ninety-six cars before the gage

registers the amount lost.

We should always then apply our brakes

and lap the valve to ascertain the true

condition of the train line in making a
test, or before ascending a grade.

R. H. Blackall.
A. B. Inspector, D. & H. C. Co.

Cnfonia, X. Y.

SHOWING RAllLEV'S AUTOMATIC OPENING ANGLE COCK AND HOSE
COUPLING UNCOUPLED.

If we want to see if our train line leaks,

we should, after the train has become
fully charged, make a five pound reduc-

tion, place the handle on lap and watch
the black hand. If we simply lap the

valve without applying the brakes, the

triples are all in release position, and the

triple feed grooves connect the train line

with the auxiliaries. Whatever leak we
have in the train line, it being connected

with the auxiliaries, must at the same time

reduce the pressure in the auxiliaries

through the triple feed grooves before the

black hand will fall.

We all know that with a small leak on
three or four cars we cannot get along

Ciiange in Chairmanship.

On account of pressure of the duties

of his oiifice, Mr. J. R. Alexander has

petitioned to be relieved of the chairman-

ship of the Air-Brake Men's committee

appointed to report on "The Engine
Truck Brake as an Aid in Train Stop-

ping." Mr. H. A. Wahlert has con-

sented to relieve Mr. Alexander, and re-

qr.ests that members of the committee

correspond with him at once, sending

in such material as they may have at

hand, as time is now too short to issue

a regular circular letter of inquiry. This

committee will have to get a stupendous

hustle on itself.
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Qraham's Equalizer.

Editors:

I send you a drawing of my brake

equalizer, to explain liow it looks with

the brakes hung either inside or outside.

A is the equahzer, fulcrumed on axle-

box. B is where the equalizer is held to

the wheel-piece. C, the brake-hanger, is

fastened to the equalizer. D, pin on

truck equalizer to allow brake equalizer

to rock.

As the springs go down, due to the

A Leaky Qraduatlnc Valve.

Editors

:

I support Mr. Kenyon in his reply re-

garding a leaky graduating valve in De-

cember number.

I do not see what would stop the slide

valve, once it started to move towards

release position, as train line would be the

strongest pressure after the leakage from

auxiliary into brake cylinder. This applies

on light reduction but not on a full one,

for Conger's instruction book says that a

Locoiiiutiic Eiiylnceriiig

Fig. 1. GRAHAM'S EQUALIZER APPLIED TO OUTSIDE HUNG BRAKE.

load, they carry the wheel-pieces down
with them, and this results in the ends

of the brake equalizer, fastened to the

wheel-piece, going down also. The other

end of the equalizer, being free, must of

necessity go up, and it carries the brake

shoes up with it.

In Fig. I, when the power is applied to

the shoe, the tendency of the front wheel

is to force the shoe down; but this is im-

possible, as the pull of the wheel down-

ward is carried to the brake equalizer

over the axle box to the truck frame, so

that there is a perfect equalization of

forces at the wheel downward and at the

truck frame upward. This prevents any

downward tilt of the truck frame in front.

At the rear end the wheel lifts the shoe

up. This thrust is carried to the equal-

izer over the axle-box to the truck frame,

giving an equalization of forces at the

brake shoe upward and at the inner end of

the equalizer downward. This prevents

any upward tilt of the rear end of the

truck frame.

By suspending the brake beams from

the inner ends of the equalizer and fasten-

ing the outer ends of the truck frames

as in Fig. 2, you have an ideal inside sus-

pension, without any tilting of the truck

frame. This equalizer has been in suc-

cessful operation now for over two years,

and has demonstrated its ability to over-

come all the serious defects of the pres-

ent inside and outside brakes, and to in-

crease the brake efficiency with a de-

creased leverage, as the shoe is higher

up on the wheel when the car is loaded

than when it is empty.

J. E. Graham.
Sos/o>i, A/ass.

Air-Brake Men's 1897 "Proceedings"

is the best book on air-pump repairs.

Send us 50 cents for a copy.

leaky graduating valve will let brake of?

on light reduction, but not with a full one.

I see it in this light, and would like to

know if my view is a correct one.

B. W. S.,

Fireman.

Battle Creek, Mich.

[On account of the several controlling

conditions surrounding the case, it is im-

possible to make a general statement as to

whether a triple having a leaky gradu-

ating valve will or will not release the

brake. If the packing ring in triple pis-

ton does not leak, the tendency for the

triple to go to release is greater than if

pressure leaks by. Especially is this true

if a considerable length of train pipe is

had. If the slide valve face and seat are

perfectly air tight, no pressure will pass

tion between the packing ring and cylin-

der and slide valve face and seat, from any

cause, be sufficiently great to destroy the

sensibility of the triple piston to small

dififerenlial pressures, such that it would

go in jerks instead of smoothly, then the

jerk is liable to land the parts almost

anywhere from 1-32 inch to a greater

amount, according to the degree of fric-

tion existing. In point of fact, it seems

that the cause of the brjke releasing shifts

from the leaky graduating valve to the de-

gree of friction existing between the parts

necessary to cause a big enough jerk to

jump over the bridge or lap space. If the

working surfaces are comparatively fric-

tionless and well lubricated, the jerk

should be very small or nil. If the fric-

tion be great the jerk will be great. To
go to an extreme, the friction might be

sufficiently great to cause the parts to

hang in release position until four or five

pounds train-pipe pressure had been re-

duced, then jerk into emergency position;

or, in a less aggravated case, the parts

might go to service position, and hang

until the auxiliary had reduced two or

three pounds under train-pipe pressure,

then break loose and jerk into release

position every time the brake is applied.

—Ed.]

Doubtful—Hardly One Chance In

Many Thousands.

A Seymour, Ind., correspondent writes

us as follows: "In the final summing

up of your answer to question (157)

in December issue, in air brake questions

you scout the first cause, lean toward the

second quite strongly, and to the third

more strongly still. Will say that first

cause was correct one. Train line hose

LocO'natitv Eityiiieering

Fig. 2. GRAHAM'S EQUALIZER AS APPLIED TO INSIDE HUNG BRAKE.

from the auxiliary reservoir to brake cyl-

inder from the time the graduating port

in slide valve breaks connection with the

cylinder port. Before the cavity in the face

of the slide valve connects the brake cylin-

der port with the atmosphere, a bridge

or lap space of about 3-32 inch must be

traversed. If the piston and slide valve

moves freely and smoothly in response

to differential pressures, these parts will

stop on the bridge or lap space immedi-

ately after connection is broken between

the graduating port in slide valve and

cylinder port. However, should the fric-

coupling on rear end of second car on

coming uncoupled swerved up and caught

between sill of car and train line pipe

cramping hose and shutting off flow of

air from train line. On getting the stated

distance from train hose jarred loose and

brake went on in emergency.

"We have had two instances lately

where trains have broken in two and

brakes on forward section of train failed

to set, and upon examination in each case

found hose caught in such a position as

to cramp it. thereby shutting off flow of

air from train pipe."
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Device for Lifting Air Pumps.
Editors:

The accompanying sketch is a simple

but handy device for handling air pumps.
It was designed and has been used at this

place by Louis Kistler, master mechanic

of the D., L. & W. R. R. at Syracuse,

N. Y., for the last eight years.

By unscrewing the reversing valve cap,

and screwing the device in its place, we
have a safe hold on the center of the

pump, and with a small pulley-block the

pump can be handled with ease. The bot-

tom of the appliance is made like a re-

versing valve cap, with a J^-'i^h hole in

the center, so as not to disturb the revers-

ing valve stem. The ring on the top is

made of J4-i"ch round iron, with 2-inch

center.

C. A. Woodcock,
V.-P. Lackawanna A. B. Club.

Syninisf, A'. )'.

Location for Main Reservoirs.

Editors:

I see in your October number a sug-

gestion by M. T. Jukes for location of

main reservoir, in which he advocates the

placing of it on the pilot in front of the

front end. This location would not do
on the Santa Fe, where the front end takes

up all the room. But I believe there is a

place for it beside the back end of the

tank, where ours are put.

Now, my idea would be to put them on

top of the boiler, in front of the steam

dome, and as near as possible strictly over

the air pumps. I have spoken to several

master mechanics about this location, but

they all say it "would look bad." I don't

think it would look bad after we had them
there thirty days or so, and had become
accustomed to it.

If main reservoirs were placed on top

of the boiler, with a drain cock in the pipe

leading from the pump, in lowest place,

and another in throttle pipe at connection

to pump, I believe that air freezing up
would be a thing of the past.

I have seen as high as fifteen engines

at one division point standing out doors

ready to go out, and every air pump
working hard enough to supply thirty

cars in order to keep the air from freezing

up, the stop cock on back end of tank wide

open and no cushion for pump.

Now, I don't see why an air-pump is

worked to keep the air from freezing, and

I don't believe it necessary.

A. L. Beardslev,

A., T. & S. F. Ry.

Chaiittte, Kan.

\K\r will not freeze. That which is

commonly called air freezing is in reality

the moisture in the air which collects in

a "pocket" or "dip" in the pipes, and

freezes. Straight pipes, slightly inclined,

without places for moisture to collect.

and drain cocks in necessary places will

do away with this trouble.

The practice referred to is not consid-

ered a good one.—Ed.]

Loclced Driving Wlieels.

Editors:

Relative to your answer to question

I JO, November number, would like to say:

I realize it bad practice to have driver

brakes adjusted to skid wheels. How-
ever, they will sometimes do this. The
case happened with me several times with

an engine recently out of shop—a twelve-

wheeler, all drivers braked (8), her tires

turned up and new brake shoes all around.

Each time they were locked, I started

them revolving by jumping the throttle

open. This is quite different from starting

an engine, from a stand, with driver brakes

set, for in the first instance you have the

friction between the wheels and rail in

your favor; while in the second case you

w \
1 \
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Hes eiiser vas, "Dis vas goodt. You
vill now be conduchted to der ceiider uf

der roome, undt dere causd to neal. Yore
ridte bend resding on er copy uf 1897

Broceedings uf dose Are Bragke Esso-

ciashun. Yore lefdt hend in en upride

bosidishun inglined aboudt 97 tegrees."

Ven I vas broperly blaced, der Chudge
hidt me dwice on der hed mit er hoase

cooplingk, undt gries oudt, "Ven he vas

alife he vas goot to der poor. Ven he

vas teadt ve fergidt hes falts. Broders,

vat vas der grate medium dot feeds to

charity undt benevilense?"

Den eferpody schumps to dere feadt

undt gries oudt, "Money!"
Dis meen som moor uf mi vages, vich

vas tuly reseift, ven dere Chudge repeadt

dese vords, in sooch a voise dot soundt

ligke a grosscut saw mit two dagoes undt

a railroadt tie mit sphikes in idt.

"Mi frendt, wat fer shell we lif? Vat

fer de soon, moone und sthares schine

frum de skie? Ah! mi frendt, mit de hare

ligke silver; you ho hes peen grawling

oop de roof uf lifes vat vas godt ofer on

de uder sidte, undt is holdtingk pack

hardt to geep from schliping oof, you

does dot lifes ligke limberger schese, al

madte oop mit sthreaks uf tark undt

lidte, vich is somdimes goote, undt som-

dimes bad. You hes peen scheadedt undt

humpugdt undt sendt aroundt der rong

gorner undil you dink life ese goote fer

nodingks frum der money vat it gosts;

pudt pefore you ken go on midt dese

serimony idt vill pe necessery fer you to

magke som bledges to geep der pease."

Den der Chudge saidt, "You vill re-

peadt after me: 'I Jake Bagker, do vil-

ingly, mitoudt hesidashun, magke dis mi

etetdafit dot I vill respegt der brominence

uf dese associashun, undt er-bide py der

magoridy vote so long vat idt don't in-

defere mit mi bolidical siduashuns.

" 'I also bromist to brodect mi vorthy

brodthers family so long vat I could mit-

oudt ingury to miselfe. Dot I vould lone

dem money on ferst mortgage on dere

broperdy undt tagke dere inshurance

bolicy as seguridy. Dot I vould alvays

helb miselfe ferst undt den mi brodthers

pefore helbing som one else.

" 'I also schwear dot I vouldt nodt ex-

phose enyding vat vas don mit me vile

gonfering dese tegrees efen do dey midte

kil me.' " Aboudt dis dime som van

sthruck me in der negk. Vat hepend

efter dis I no nodingk. Ven I vake oop

I vas findt miselfe in ped py mi home
undt mi vife grying en sayin vat a nice

dingk dot he hef som inshurense py hes

life.

Now, Mester Yediter, uf dis vas som
vay to gidt inshurense py mi life, so dot

mi vife vill hef som morningk glose, undt

by me von grafestone mit er lam on dop,

I vill go me oudt uf bolidicks ridte avay.

Yores in doudts,

Jake Baker.

F.lmira, N. Y.

Doc's Object Lesson.

BY CLINTON B. CONGER.

"Doc" writes me that he has learned a

whole lot of things about the way the

air brake works. He says:

"My son-in-law. Brown, and I went

hunting squirrels a few weeks ago, about

thirty miles from Indianapolis. We went

out very early in the morning and got

back to the road in the afternoon, just as

the local freight came along. Old, quiet

Jones was on the engine. He got the

name of 'quiet' because he talked so low;

but he makes up in speed of jaw what he

lacks in noise.

"When he stopped at the station. Brown
and I got on the engine. You ought to

see him handle the brake. Every time

he wanted to steady up the train to make

030

R. E. STATE'S JACK FOR REMOVING
FEED ATTACHMENT PARTS.

a coupling or spot a peddler, she went

on full force; and after the train had

fetched up with a jerk, he would let it all

oflf again. Why, he set her full on and let

it oflf five times in just backing into a sid-

ing with a string of cars. When he got

in where he wanted to stop he smashed

the brake on; she didn't stop, so he pulled

her clear in ahead. I wonder that the

drawheads didn't pull out; but they make

them pretty strong nowadays.

"He got to kicking about his brake

valve; said that it didn't carry excess

right Sometimes he would have 40

pounds, other times not any, and when
he didn't have any excess the pump
would stop, and driver brake set so tight

he thought he would stall.

"Says Jones to me, 'Just look here. 1

will let off the brake now and you see.'

When he did the black hand went up to

85 pounds and the red one dropped to

that pretty quick. The brake began to

set and the pump was stopped.

" 'Now,' says Jones, 'When we have a

train it is just the other way. 100 pounds

on the red hand and not over 50 or 60

on the black one. That new air brake re-

pair man don't know much about keeping

valves in repair for us.'

"Brown says to me, 'Let's go back

to the way car. There is more room
there.' So we went back. Says I, 'That's

the trouble with the braking on this road.

They never have the brake valves in order

so a man can tell what to expect that it

will do.' Brown laughed a little and said,

" 'Father Troy, that is just where you
will get left.'

" 'How is that,' says I.

" 'Well,' says Brown, 'you see him put

his brake valve in full release and leave it

there till the train line charged up to 85

pounds, and the red hand dropped down
from 100 to that. Then he put his valve in

running position and expected the gage to

show excess right off. The train pipe was

85 and the governor, which is connected

to it with a D-8 valve, was set at 70. so the

pump stopped and stood still till the

train pipe went back to 70. As there are

lots of leaks on his engine it did not take

the brake long to set. Now, when he has

a train, it takes so much air to charge up

the train pipe, he never gets up to 70 on

the black hand. Very likely he uses so

much oil in his air pump that the excess

valve is choked up so the air wont go
past it fast enough to fully supply a train,

when of course the red hand will raise. I

can take the best D-8 valve on the road

and make it act the same way.'

"When we got in the car we laid our

guns down on the side benches and made
ourselves comfortable.

"The conductor saw our guns and game
bags laying there and says, 'Mr. Troy,

you had better put your guns where they

won't get broke. Old Jones makes some
fly stops and tears the whole inside of the

car to pieces.' So he put them in the

lockers.

"The very first stop we made I thought

we were ofif the track, or had a head-

ender. I looked across at Brown, but he

was hanging on and looking the other

way. The conductor says:

" 'How is that for a smooth stop, Mr.

Troy?"
" 'That is awful.' said I.

" 'Well,' says he, 'that is about the way
he does it all the time. Sets it hard all

at once without waiting for the slack to

run up against the engine. Just wait a

minute and feel him let her off.'

"Sure enough, in about a minute we got

a jerk the other way that nearly threw us

all out the back end.

" 'We darsent cut in very many air cars

behind him to use. How will he make
out next January, when the law requires

all the trains to be handled with the air

brake. Would you like to ride behind

him?' says he.

" 'Well, not much,' said I. 'Is he that

way all the time?'
" 'Oh, no,' says he, 'sometimes he is

worse! This is mild!'

"Brown neversaid a word, but he looked
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kind of off outdoors, like he does when

he has a specially hot one laid up for me,

so says I

:

" 'What do you think about it?'

"Says he: 'Father Troy, that is just the

kind of work you used to do, and you

made a great fuss when they called you

up on the carpet about it. Now, Mr.

Jones has an idea that he knows all about

the air brake; but you see how much good

it does the company.'

" 'Yes,' says I, 'that makes me think

that when I was pulled off, Jones came

around and told me to come out with

him a tew trips, and he would show me

all about it.'

"Brown says: 'It would have been the

best thing in the world for you; it would

have been an object-lesson in poor brak-

ing, to have thrown you around the way-

car a few times, and have you find out

that was just the kind of braking you

were doing. Now you go over on the

engine's ne.xt stop and watch him handle

the air, and see if he don't make a good

job of it according to your practice. I

have fired for him, and know just what he

will do. You will see him make about

a 3 or 4 pound reduction, and when he

don't feel the brake take hold solid, be-

fore the slack can run in clear from the

way-car, he will take off 8 or lo pounds

more. This will anchor the head end

good and solid for the rear end to run up

against, and the way car feels it sure. Then

when the train slows down too much, he

will let the brake off, and as soon as he

lets go of the brake valve handle, he will

grab the throttle and pull out before the

slack has a chance to run out easy; that

will jerk the hind end of the train just as

you have felt it.'

"I went over ahead and rode with Jones;

it was just as Brown said. I says to my-

self, 'That is just the way I used to do.'

You can bet I did some heavy thinking

about it till we got in. Brown tells me
that some ol the men that learned to

handle the air when we had straight air,

and afterward with the plain triple valves,

think they are right in line for good work

with quick-action triples; but they ain't.

I suppose the reason I never run up

against these facts before is because I

never got in a way-car with a poor air-

brake man handling the train. If some
more of the fellows that shake things up

had to ride on the hind end, and see how
it goes, maybe they would pay attention

to doing smooth work."

"Doc's" object-lesson will do him good,

and if an engineer who is complained ol

for rough work with the brake had to ride

behind while someone was copying his

style of work, one lesson would cure

him.

I believe that every engineman takes

enough pride in doing good work, and

when it is proved to him that he does not,

a change will come just as soon as he can

learn how.

.

Handling; Sixty Cars of Air.

That sounds easy, but how many of

your readers have ever tried it?

Having had not a few inquiring letters

as to how we do it, I thought it might be

interesting to many of your readers to

know how freight trains of more than the

standard fifty cars can be successfully

handled.

At the outset, I will state that consider-

ably more than half of all our freight

trains are "double-headed." Where two

engines are placed together, the first rule

that must be observed is, that the smaller

cylinder, and consequently the lighter-

framed engine, must be placed ahead.

When there is little or no difference in

that respect, then the engine having the

larger air pump may precede. There is

yet another governing matter, where all

locomotives have not yet been equipped

with stub pilots and short-bar or auto-

matic couplers. The long, old-fashioned

push-bar frequently breaks, and it is much
preferable not to make use of it in coupl-

ing up two engines if either has a stub

pilot.

Thus it will be seen that, with a few ex-

ceptions, the leading engine is apt to be

a small engine, carrying a low steam pres-

sure and having but a 6-inch or 8-inch

air pump. More than this, perhaps the

main reservoir is of but i6,ooo to 20,000

cubic inches capacity.

The train limit of sixty cars is rarely

exceeded, although we have handled sixty-

five all air trains. In charging the train,

both engineers are permitted to do the

pumping up to 65 pounds, when the sec-

ond man cuts out his valve, and the head

pump compresses to 70 (so as to know
that he can more than supply the leaks),

and makes the terminal test of the brakes.

In starting such long trains, the leading

engineer takes out the slack before the

second engine does any work.

Now, it has been found necessary by

us to insist on several points which ex-

perience has taught us must be rigidly

observed in handling sixty cars of air.

First, sufficiently heavy initial reductions

must be made to get all pistons past the

leakage grooves; second, the brakes must

not be released until after a dead stop is

made where possible to do so; third, if

necessary to release (especially while train

is moving) a sufficient amount of excess

must be on hand to release the rear cars

before the head end surges ahead and

breaks the train in two; fourth, that steam

should not be worked until sufficient time

has elapsed after releasing to prevent jerk-

ing or tearing the train in two.

Practical experiment has determined

that the first reduction with a 60 car air

train should not be less than ten pounds

to get all pistons by their leakage grooves.

In taking water or coal no attempt

should be made to spot the engines at

the tank or chute, but the stop should be

made short of the desired point and the

engine or engines cut off.

With the D-8 valve (which is easier

remembered as the 1890 valve in distinc-

tion from the D-5 or E-6 or F-6, which

we term the 1892 valve) a high excess

pressure does not have to be carried at all

times as it is accumulated whenever the

brakes are applied, while with the 1892

valve where the governor regulates the

main reservoir pressure, unless the gov-

ernor has a cut-out cock (which we have

not found satisfactory), a high main reser-

voir pressure must be carried. A safe

rule that applies to long trains is this:

The engineer should see that the red

hand is as many pounds in excess of the

black hand at the moment of release as

there are air cars in his train.

Supposing the train line to be 55 after

an ordinary 15-pound application has been

made, then this rule would require the red

hand to be at 55, plus 60, or 115 before a

release should be attempted with a 60 car

air train. Thus 115 would be the stand-

ard main drum pressure at which to set

the governor with 1892 valve, while with

the 1890 valve the engineer should wait

until the pump had compressed 115

pounds in the main drum before releasing.

With long freight trains of any given

number of air cars, a good rule is this:

With the 1892 valve, set the pump gov-

ernor so that the main drum shall have

as many pounds above seventy (or the

standard train line pressure) as there are

air braked cars in the train, less fifteen.

That is with 60 cars of air carry 60, less

IS. or 45 pounds excess. With 50 cars

of air carry 50, less IS, or 35 excess, etc.

If the older forms of engineers' valve are

used where the pump governor controls

the train line pressure, see that the red

hand gets to the same point as before in-

dicated before a release is made.

In slowing up for interlocking switches,

drawbridges, block signals, etc., where a

release must be made while train is mov-

ing we have used two methods of holding

in the slack, but with only partially good

results. The one is to use retainers on

the engine and tank, and the other is to

have connected to the driver triple four-

way cock a lever with which to cut the

drivers to straight air at the moment oi

release.

Whether moving or standing, whether

all air or part air, to be perfectly safe an

engineer must wait after releasing as

many seconds as he has total number of

cars in his train before opening the en-

gine throttle. For, if the train is part

air, even in making dead stops, remember

that the non-air cars (or scabs, as the

brakemen rightfully call them) begin to

run back from compression of the draw

bar springs.

After patiently reading this over some

bright air brake philosopher will remark:

"Why don't they get all big pumps, put

on larger or double main reservoirs and

use double top governors and thus solve

the whole problem." But suppose my
good friend and critic should figure out
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tile cost of an immediate change, not only

on our more than a thousand engines, but

on the thousands of small power, which
other roads that are not already doing so

will shortly find it advisable to double up
on long all air braked trains! However,
I know many of your readers who have

to do efficient work with the equipment

on hand until they can get better, will be

interested to know how we have solved

this problem—for problem it was.

When a man who has only worked it

out on paper gets out on the road with

a sixty car air train, "slows 'em way
down" and then decides to release (with

25 pounds excess) and "crawl up to the

tank," when, I say, thirty seconds later

he picks himself out from the right front

corner of the cab, quickly wends hij way
back to the rear with the coal pick to as-

certain "who pulled the air from the hind

end," and finds to his amazement his train

is not broke-in-two, but rather broke-in-

four back forty-five to fifty-five cars from
the engine: when he finds all this it gives

him food for reflection.

Then it is, while chaining up draw-

bars and answering telegrams as to why
he does not get out of the way of the

two stock specials and the fruit train be-

hind him, that he wonders if there is not

a slight difference between handling the

air on a three-car passenger train, like

Barney Cullock's. and a sixty-car freight.

He had heard Barney, but a few days

before, while berating their interest in air-

brake matters, tell a crowd of firemen who
were collected in front of the bulletin dis-

cussing some problems of their progres-

sive examination which they were about to

pass, that he (Barney) "used her all if

goin' by, and never carried no excess,

neather," and in his forty-seven years' ex-

perience, "divil a mon would find him
sthuck at a wather tank, that he could not

back up, and that right quick."

We hope Barney won't get set back to

pulling freight.

K. W. Pratt,

General Air-Brake Inspector,

C. & N. W. Ry.

Chicago, III.

Pifth Annual Convention of the Air-

Brake Association.

At 9 o'clock A. M., Tuesday, April 12,

1898, in Baltimore, Md., the Association

of Railroad Air-Brake Men will begin

their fifth annual convention. The Com-
mittee on Arrangements is now select-

ing hotels, securing special rates for the

members, their families and guests, etc.

Full particulars of this convention will be

announced later in these columns.

i i i
Air-Brake men should apply at once to

their immediate officials for passes to the

Baltimore convention. Don't put it ofT,

and be too late.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(11) R. Q., Marshalltown, Iowa, asks:

What size auxiliary should lo-inch

driver-brake cylinder have equalized for

six drivers? A.—12x33, or one that

would give 50 pounds pressure in the

cylinder.

(12) R. Q., Marshalltown, Iowa, asks:

What will cause an auxiliary to be un-

dercharged? A.—A feed groove too

small in size or partially clogged up with

dirt. Too large auxiliary reservoir. The
rate of charging should be about i pound
per second. It is possible another triple

nearby may be charging too rapidly.

(13) C. P. Duluth, Minn., writes:

I. In case the lines are coupled up
v/rong between the engine and tender,

can the brake be worked? A.— i. No.

2 How would you detect the ones that are

coupled up wrong? A.—2. Follow each

pipe along, and see where it leads to.

Detect the wrong connections, and couple

them properly.

(14) H. I. G., Cincinnati, O., writes:

I have found one governor piston No.

5J with a small hole drilled from the pack-

ing-ring groove to the inside (cored

part) of the piston. Should this hole

have been there? If so, what is its use?

A.—The hole has been put there since the

governor left the air-brake shops. Pos-

sibly it is a blow-hole in the casting. It

has no use.

(15) J. B. S., Hanover, Md., asks:

Will the lubricator of the air pump
feed when the pump is shut off by gover-

nor, same as when pump is running?

A.—Yes, or nearly so. But if the pump
is shut off a length of time sufUcient to

allow the steam entering from the boiler

to condense and fill the steam pipe and

lubricator with water, the oil will remain

in the top of the lubricator.

(16) H. I. G, Cincinnati, C, asks:

For what purpose is the small hole

(about 1-32 inch in diameter) through the

steam valve No. 51 in the F-8 governor?

A.—So that when valve No. 51 is seated,

steam may pass through the small port

to the pump in a sufficient quantity to

keep the pump slowly moving. This pre-

vents condensation from forming which

would be thrown out over the jacket and
front end, and also prevents freezing in

very cold weather.

(17) H. I. G., Cincinnati, O., writes:

Why is piston No. 53 in the F-8 gover-

nor made wider than the one used in the

old-style D-g? When the piston is forced

down to close the steam valve, its lower

edge seems to cover the hole leading to

the waste pipe. A.—The wide piston acts

a; a guide, and both the piston and the

rod therefore have less wear, and wear
more evenly. The piston is sufficiently

loose to permit waste .steam and air to

escape to the atmosphere.

(18) F. P., Montevideo, Minn., writes:

We are having considerable trouble

with governors not working. Where is

the trouble? Air blows out through
lower port strong between steam and air

valve. A.—Please state the type of the

governor, and say what is the particular

trouble. If it refuses to shut off the

pump, we conclude from the data given
that the piston packing ring is worn, and
permits the pressure to leak from the top
of the piston past the packing ring faster

than it can enter from the diaphragm
chamber.

(19) C. P., Duluth, Minn, asks:

Why is there only one line of train hose
between engine and tender on some en-

gines that have both drivers and tender

brakes? A.—Engines supplying driver-

brake cylinders and tender-brake cylin-

der from the tender auxiliary require two
lines of pipe. Should the main reservoir

be on the tender, however, four lines will

be required if tender and driver-brake

cylinders are supplied from tender auxil-

iary. Engines having separate auxiliaries

for tender and driver require but one line

of pipe if the main reservoir is on the en-

gine. If it is on the tender, three lines

will be needed.

(20) R. Q., Marshalltown, Iowa,
writes:

A triple valve refuses to work only

when an emergency application is made.
On examination a small ridge is found to

be worn by the piston halfway around the

cylinder, and opposite to the ports in the

slide valve seat. What causes this wear?
If caused by the air pressure, would it

not wear on the opposite side? A.—It

is probably caused by the spring between
the slide valve and piston stem having too

m.uch tension; or possibly it is due to the

end of the stem entering the cap nut be-

ing bent, so as to throw the strain on the

side of the cylinder mentioned. The air

pressure would not cause the ridge to

form.

(21) C. P., Duluth, Minn., asks:

I. What pressure should be carried on
signal line? A.^i. 40 pounds. 2. How
wculd you know if you had train-line

pressure in signal line? A.—2. When
biakes were released, the whistle would
blow. The main-reservoir pressure is

reduced in releasing and recharging, and
signal line, if in communication with

main reservoir, will also reduce, causing

the blast of the whistle. The inspector's

gage, coupled to the signal line, will also

tell. 3. What would you do if signal line

should break between reducing valve and
main reservoir? A.—3. Use your in-

genuity and means at hand to repair it.

You may. and probably will, lose the use

of your signal. Ofttimes a well-fitted

wooden plug will suffice.

(22) B. J. E., Indianapolis, Ind.,

writes:

A road entering this place is changing
the graduating springs in their passenger

equipment, removing brass spring and in-

serting the phosphor bronze, in plate
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F-27 and F-29 triple valves; also chang-

ing the preliminary exhaust port of the

plate D-8 engineer's valve from 3-32 inch

to 5-64 inch. The inspector claims that

if the "ports" in the D-8 valve are not

changed when the new springs are ap-

plied to the triple valve, it will cause the

brakes to "stick, and possibly slide

wheels." I do not understand how chang-

ing the graduating spring to the new

standard and leaving the preliminary

exhaust port 3-32 inch is going to "stick

the b-akes." A.—The inspector means

that the triples may go into quick action

when not desired. By reducing the size

of the preliminary exhaust port, the dis-

charge of the train-pipe pressure at the

brake valve is slower, and there is less

tendency for the triples to go into quick

action. We do not believe, however, that

the fear is sufficiently well grounded to

require a change in the size of the pre-

liminary exhaust port of the brake valve.

(23) E. L. C. and N. B., 11 Royal Ter-

race, E., Kingstown. Ireland, write:

On page 848. November issue, ques-

tion No. 130, you state that it is nearly

impossible to slide the drivers of an air-

brake engine when train breaks in two.

We recently saw a large ten-wheel tank

engine (four coupled drivers, leading

four-wheel truck and trailing radials,

drivers steam braked) shunting, and

twice the drivers were made to slide. The

brakes were not applied hard, simply to

stop engine when running at about ten

miles per hour; rails were dry, and en-

gine was not reversed. On both occa-

sions drivers locked instantly brakes were

set, and engine slid on for about twenty

yards before stopping. We suppose an

air brake is more powerful than steam

brakes, and yet how is it that the weaker

brake can apparently do what the other

and stronger one cannot? A.—High

braking power may be had in two ways,

viz., high power and low leverage, or

low power and high leverage. A heavy

weight may be equally well lifted by a

strong, heavy man with a short lever, or

by a small, light boy with a long lever.

Possibly the engine you mention had

either too high a leverage or too large a

cylinder. So far as pounds pressure in

a driver brake cylinder is concerned, 50

pounds of steam is the same as 50 pounds

of air pressure. An air brake is not

necessarily stronger than a steam brake,

but is more carefully designed and pro-

portioned; hence gives maximum brak-

ing power with minimum of wheel skid-

ding.

i i i
We are still receiving communications

from readers who request that their let-

ters shall not be published, and that the

desired information be sent them by pri-

vate letter. Our columns are open to

all, and we cannot, therefore, attempt the

immense task of answering privately that

which should be answered publicly.

Distance Needed to Stop From Speed
of Sixty Miles an Hour.

A correspondent recently wrote us.

saying that two friends had got into a

little dispute about the distance required

to stop a train like the Empire State Ex-

press from a speed of 60 miles an hour.

One believed that 880 feet was about the

distance required, using air, sand and

steam. The other did not believe the

stop could be made in that distance, so

we were referred to to settle the ques-

tion.

We supposed that the necessary dis-

tance, under favorable conditions, was

about 1,200 feet; but, to make sure, we
applied to the Westinghouse Air Brake

Company, and received the following in-

formation:

"A series of tests with the most ap-

proved high-speed emergency brake

adopted by the Westinghouse Air Brake

Company was made upon the Pennsyl-

vania Railroad in October, 1894. The

tests were made upon a train consisting

of a locomotive and six passenger cars.

The locomotive was fitted with engine

truck brake in addition to the ordinary

driving-wheel brakes, and the whole ap-

paratus was of the high-speed type. The

train-pipe pressure was no pounds. The

stops were made upon a descending grade

of 29 feet to the mile, and sand was auto-

matically applied to the rails throughout

the stops. The weather was fair, and the

rails were dry. The stops made from a

speed of 60 miles an hour were done in

about 1,150 feet. The effect of the de-

scending grade would be to lengthen the

distance run about 50 feet, as compared

with a stop made on the level. The dis-

tance therefore required in which to make

a stop from a speed of 60 miles an hour

may be taken as 1,100 feet.

"It is not probable that any advantage

would be obtained by 'the use of steam,'

by which I presume he means reversing

the engine. In the use of the high-speed

brake, the driver-brake power is about

as great as can be employed without lock-

ing and sliding the drivers, and revers-

ing the engine would be almost sure to

result in sliding of the drivers, which

would increase instead of shorten the

stops. The proposition that the Empire

State Express trains could be stopped

upon a level from a speed of 60 miles per

hour in 880 feet is entirely untenable."

About American Rails.

An interesting talk on rails was re-

cently given to the Comtnercial Advertiser,

of New York, by a well-known steel man.

He said:

"The production of steel was not large

until the invention of the Bessemer pro-

cess in 1855. The secret of that process

was the removal of the carbon, silicon,

etc., from pig iron by means of a blast

of air or steam through the molten

metal.

"Bessemer steel was not produced in

the United States until 1867. American

steel rails sold for $160 a ton in that year,

but by 1871 the price had fallen to $102

a ton. The steel works at Bethlehem

were opened in 1873. Other steel works

were opened about the same time at Cam-
bria, Pa., and Cleveland, O. The rolling-

mills at that time were very small. Dur-

ing the year 1873 the price of steel rails

dropped to $90 a ton. The Bethlehem

Company sold its product at that figure.

From $90 the price fell to $75 in 1875, and

to about $42 in the beginning of 1879.

In the winter of 1879-80 the price ad-

vanced rapidly, until, by the summer, rails

sold for $85. From 1880 to 1884, railroad

construction was being pushed all over

the country, and rails were imported,

in immense quantities, from England.

France and Germany. In 1884 the price

had decreased to $62 a ton, and it con-

tinued to fall each year till 1890, when
rails were sold at from $30 to $40 a ton.

Tl.ey are worth at the present time $18 to

$19 a ton at the mills.

"In 1873. when rails were selling at

about $90 a ton, one mill could produce

25.000 to 30,000 tons per year. A little

later one company began to produce 50,000

tons a year. That was considered a re-

markable achievement. At present some
mills roll 2,000 tons of rails every twenty-

four hours, employing for the purpose

only one-third of the number of laborers

that they would have employed twenty

years ago to roll 500 tons. Some mills in

the United States to-day can roll more
rails in a month than any mill in the coun-

try could have rolled in a year twenty-

five years ago. The fall in price is at-

tributed to the substitution of machinery

for hand labor, cheapened means of trans-

portation and the working of mines con-

taining a superior grade of ore. Machin-
ery has been substituted for hand labor

to a larger extent in the production of

steel than in many other industries. Al-

most all the processes through which the

ore is passed, from the time it is dug to

when it emerges a finished product, are

effected by machinery.

"The most important factor of all, how-
ever, in reducing the price of steel was
the discovery of the Lake Superior mines.

No mines in the world, it is said, produce

ore of such good quality for the manu-
facture of steel. The supply of Lake Su-

perior ore is practically inexhaustible. As
long as it holds out England cannot com-
pete with this country in the production

of steel rails.

"The valuable iron ore deposit at Cien-

fuegos, on the south coast of Cuba, is

owned by Americans. It is of a fine grade,

and much of it has been imported to this

country."

We have just received a new edition of

Conger's "Air-Brake Catechism." Price

25 cents. Send for it.
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Pittsburgh Locomotive Works—Infer-
cepting and Reducinj; Valves for

[ r Compound Locomotives.

The standard system of compounding

locomotives by the Pittsburgh Locomo-
tive Works is illustrated herewith, in the

device and essential parts used in its

operation. Fig. i shows the saddle and

cylinders, the receiver and the location of

the intercepting and reducing valves on

the right or high-pressure side of the en-

'gine.

Sectional views of the intercepting

valve indicating its position for working

the engine either simple or compound,

make its functions plain. In Fig. 2 the

valve is in the position it occupies when
the engine is working simple: the passage

to the receiver is seen to be open to the

reducing valve, which is shown admitting

live steam to the receiver. With the

intercepting valve in this position, the

high-pressure exhaust is open to the at-

mosphere, thus making a simple engine

with independent exhausts.

In Fig. 3 the intercepting valve is in its

forward position, where it is always

found when the engine is working com-

pound. The passage between the reduc-

ing valve and receiver is closed, and the

exhaust from the high-pressure cylinder

is diverted from the open air into the

receiver, passing from the receiver to the

low-pressure cylinder.

The operation of the intercepting valve

to convert tlie engine from simple to com-
pound, or the reverse, is entirely auto-

matic, and is controlled by the reverse

lever, as shown in Fig. 4. The means

by which this result is obtained is a small

steam or air reversing cylinder placed in

or near the cab, the valve of this cylinder

being actuated by movement of the re-

verse lever. When the lever is down, or

at full stroke at ^either end, the inter-

cepting valve is in the position shown in

Fig. 2, which position allows the admis-

sion of live steam to the receiver. By
'moving the reverse lever one or more
notches toward the center, pressure is

admitted to the reversing cylinder at the

cab, and the intercepting valve is moved
to the position shown in Fig. 3, causing

the engine to work compound. Drop-
ping down the lever to full stroke again,

changes the valve, and the engine works

simple as before.

This automatic control of the inter-

cepting valve, it is seen, makes the en-

gine simple while starting and in need of

maximum draw-bar eflfort. The manual

control is exercised when "hooking up,"

which operation must be attended to in

order to make the engine work com-
pound. There is an auxiliary lever shown
in connection with this arrangement,

which is handled from the cab in case

it is required to do so for any rea-

son, thus leaving the control of the

intercepting valve in the hands of

the engineer. The reducing valve is

operative only when the engine is work-

ing simple, being held shut by the inter-

cepting valve when the engine is working

compound, and is so designed as to re-

duce the steam from the boiler to a pres-

sure equivalent to the ratios of the two

cylinders, before delivering it to the re-

ceiver, thus equalizing the pressure on

the pistons. An absence of ground joints

is noted in this system, there being but

two, one in the reducing valve, the

other in the intercepting valve. It is

Underground Railway. This contract

will not alone affect the General Electric

Works, but the Schenectady Locomotive

Works as well, for the locomotives will

probably be constructed by that concern.

A generator of 4,000 horse-power and

weighing 87 tons, is in course of con-

struction by the General Electric Com-
pany for the Louisville Street Railway

Company. The company has also received

an order for tliirty-six 175 horse-power

H.p. cyi
Kxhaust

i:^

.=£=:

L.P. Cyl,

'^V, Exhaust

Fig. J
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POSITION OF VALVE V^HEN ENGINE IS WORKING SIMPLE

Fig. 2

INTERCEPTING VALVE.

also interesting to note that by shutting

orf steam from the reversing appliance in

the cab, the engine can be used single

expansion for switching and other pur-

poses up to eight or ten miles an hour.

American Electric Motors for the
London Underground Railway.

Among the large orders lately received

at the General Electric Works in Schen-

ectady, N. Y., is one tor thirty-two elec-

tric locomotives for the Central London

motors from the Metropolitan West Side

Elevated Road, of Chicago. The com-
pany equipped their road with electricity

some time ago, and this is a second order.

The condition of the car-building trade

in the United States to-day may be under-

stood from the fact that the Duluth &
Iron Range wanted to order 40c cars and

the time for delivery was so protracted

that they have commenced building the

cars in their own shops.
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Engine Springs.

In Mr. R. P. C. Sanderson's interest-

ing arraignment of railroad fads the

question of engine and truck springs came

in for a share of criticism, and the use of

coil springs instead of elliptical was ad-

vocated. He shows a saving of $69.12

per engine, if equipped with coil springs,

as against the elliptic spring, which is

probably right so far as first cost goes.

But there is another side to it, and not

the "ostensible reason of making the en-

gines ride easy for the men," either.

It isn't the easy, graceful movement of

a gazelle that is desired for appearance'

sake or for easy riding, but for pro-

longing the life of the engine and its

many working parts, which can, it seems,

be done best by use of the expensive

elliptic spring.

There have been numerous attempts to

supplant the elliptic spring with the coil

pattern, especially on tender trucks, but

they have not been entirely successful.

In fact, the Pennsylvania Railroad is now
changing all tender trucks back to ellip-

tic springs as fast as possible, and is re-

moving the coil springs, despite their

smaller first cost.

It has been found that the shock and

jar to the running gear, and the attendant

derangement and breakage, are so much
greater with the coil than with the ellip-

tical spring that the difference of first

cost is more than offset by the cost of

repairs due to it. When it comes to the

engine itself, with its many working parts

subject to wear and breakage, it does not

fore making radical changes in the equip-

ment of engines, tenders or other im-

portant factors 'in the railroading of to-

day.

City Railroading.

The Brooklyn Wharf and Warehouse

Company employ a number of locomo-

tives in their work, and as the city now
requires them to meter all their water,

they have a meter put on every water-

Ihc Q. & C. Co., of Chicago, have is-

sued a very interesting catalog of their

pneumatic oil feeding and saving system,

which is particularly applicable l> sta-

tionary engine rooms and power houses.

The oil is forced by air pressure from a

ci- Ural supply to all bearings needing lu-

brication, doing away with men as oilers.

After being used the oil is forced to a

filter and, when all the impurities are ex-

tracted it is returned to the system to be

used over again. It does away with men

Luuuiiiutii't^ Engineering

POSITION OF VALVE WHEN ENGINE IS WORKING COMPOUND.

Fig. 3

Fig. 4

INTERCEPTING VALVE—Ul'EKATIXG DEVICE.
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seem as though it was wise to save $69.12

per engine without knowing that the re-

sults of this saving would not cost many
times this, as well as considering the pos-

sibilities of wreck and disaster due to in-

creased breakage of parts.

It is certainly commendable to prac-

tice all the economies possible, but it is

well to be sure they are economies be-

tank and the firemen fill the tank through

the meter.

It is also necessary to have a bell ring-

ing pretty frequently in this kind of ser-

vice, and so they clamp a bell on the axle.

At the speed these engines run this gives a

distinct ring every revolution, and saves

the fireman exercising his muscle on the

bell rope.

crawling around among belts to oil, and

should prevent many accidents due to this

kind of work. It also does away with all

oil barrels and similar inflammable ma-

terials, thus reducing fire risks to a mini-

mum. The illustrations are very clear

and will make its operation clear to any

one having work of this character to look

after.
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80,000 Pound Coal Car—Chicago &
Eastern Illinois Railroad.

The gondola car of heavy capacity re-

cently designed by Mr. T. A. Lawes.

superintendent of motive power and ma-

chinery of the Chicago & Eastern Illinois

Railroad, and shown herewith, is one

embodying some difference in details from

those generally seen in cars of that type.

These cars, now about ready for ser-

vice, have eight longitudinal sills of

Southern yellow pine, 5x9 inches. A
search for the conventional deep outside

sills will be fruitless, because they are

CONDUCTED BY O. H. REYNOLDS.

is recognized, and eight truss rods are

used to carry the load.

A large capacity for lading is obtained

— 1,176 cubic feet—without an abnormal

hight of sides, by placing the latter out-

side of the stakes. Here may be noted

another instance in which originality of

thought had full sway to useful purpose,

since an increase of 10 inches in width is

gained by the location of the stakes in-

side of the side boards. The dimensions

inside are: Length, 35 feet yY^ inches;

width, 9 feet 4 inches; hight, 3 feet 4j^

inches. All effect of overhang of the

bers, extending a distance of 14 inches each

side of the center, against which abuts

a like casting extending from the top to

ends of the bolster plates, and also strong-

ly riveted to same. The upper member is

Ya inch thick by 11 inches wide, and the

lower one ^ inch thick by 11 inches wide.

The spring seats are made of a channel,

and support eight helical springs, 6 inches

b'gh, 5 5-16 inches diameter outside, of

i!4-inch steel. The bolster has the ap-

pearance of possessing the two requisites

of lightness combined with strength, par-

ticularly the latter, as indeed it must have.

|
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not there. All sills are of equal depth,

and in this change from old practice is

noted a design on independent lines. In

the number of sills also—eight—is seen

an arrangement that explains the absence

of the deep sills at the outside, for the

increased number as shown practically

compensates for the lack of depth at the

outside, without any great increase of

dead weight, that is, the car will not be

appreciably heavier than one with six

sills, the outside ones of which are of the

standard depth used in flat and gondola

car construction. TheYe is. however, no
material gain in sustaining power in the

two extra sills, they simply lending an ad-

ditional lateral stiffness, and longitudinal

strength to resist shocks. This, it is seen.

draft rigging is counteracted by the 6-inch

timbers under the center sills, running

from bolster to bolster, a method of cen-

tralizing buffing shocks that is no doubt

fully as efficient as the inverted truss rod

system sometimes used on gondola and

flat cars. Southern yellow pine is ex-

tensively used, as all timbers except needle

beams, end sills and draft timbers are of

this material.

The truck is of the arch-bar type, and

rigid, with 5 X g-inch journals, and 650-

pound wheels. The truck is equipped with

the Haskell & Barker patent bolster,

which consists of two wrought iron plates,

13J4 inches deep over all at the center,

and has a casting filler well ribbed, riv-

eted between the upper and lower mem-

to hold up under the load, with its reac-

tion giving a continuous performance on
a lever arm 3 feet 2 inches long.

i i i
status of the Steel Car.

After passing the embryonic stage of all

created things, animate and otherwise,

the steel car has now reached that point

when the question is no longer one of

utility for service, but rather, How shall

it be designed in order to give the fullest

return for the labor and material put in

it? This is the subject that is agitating

the mechanical mind, as is evidenced by

the disposition of those interested to dis-

cuss the matter in all its bearings, more
at length than at any time since steel cars
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began to be considered as a factor in

transportation. This is accounted for in

a measure by the favorable attitude of

railroads generally, to the strong proba-

bility of an increase in eirnings with the

pioposed lighter car of greater load ca-

pacity.

There is, however, a wonderful differ-

ence of opinion as to design and construc-

tive detail among those that shall ulti-

mately have to face the problem in a prac-

tical form, and from what has already

been done in propositions of this Uind on
paper, there is much cause to feel that a

period of evolution will have to be passed

through for the steel box car, similar to

that which developed the wooden box
car. This position is based on the fact

that engineers, like other experts, some-

times disagree, and they are on record

thus far with designs too widely diver-

gent, to expect harmony until each one
has had an opportunity to have the claim

of superiority of his creation in steel

punctured by trial.

In the division of the members of this

mechanical family, one of the causes

thereof is to be found in the old conten-

tion long waged in the wooden design,

namely, that the superstructure of a box
car should be framed in accordance with

tiussed bridge design, and therefore re-

lieve the sills of a part or the whole of

the load. The advantages claimed for

this are lighter sills and the entire ab-

sence of truss rods, and a car of less

weight than by other designs; although

the critic again asks how the unprotected

center panel between the door posts is

provided for. Another leaning towards

the bridge idea is proposed in the shape

of two deep girders forming the center

sills, which, with the cantilever construc-

tion perpendicular to the sills, are in-

tended to carry the load without assist-

ance from truss rods or superstructure,

the latter supposedly as light as con-

sistent with confining the lading.

The situation is further complicated by
a large following who subscribe to the

belief that the load should be carried by

truss rods alone, the upper framing not

to be considered in any light other than

as a cover strong enough to retain the

load under service conditions, and the

under frame simply stiff enough to resist

compressive forc.es. All of the types

mentioned have been exploited on paper

and discussed; the ground has been well

covered; everything bearing on the ques-

tion of fitness of the proposed new car-

rier has received the earnest attention of

the opposing interested parties, with the

result that most of the faults have been

dragged to light. The Master Car

Builders' Association proposes to probe

the subject still deeper, and their Com-
mittee on the Framing of Steel Cars is

after the members with some questions

which, if answered, should place the de-

sign of steel box cars on a correct basis.

We would like to suggest, in this con-

nection, that all drawings of steel box
cars furnished for discussion before tech-

nical clubs, and particularly in answer to

the circular of inquiry of the Master Car

Builders' Association, have the fibre

stresses as well as the dimensions marked
on each member of the framing, and in

addition to this, the estimated weight and

cost of material and labor to put up the

car represented by the drawing. Such a

drawing would mean something and have

a value beyond price, in a comparison of

different designs. There are no heads of

car departments at this time who wait

until a car is built to know pretty near

what it will cost, and since the first cost

is an important if not dominant factor in

this case, it should receive earliest atten-

tion.

Roiling Stocl< on the Canadian Pacific.

The Canadian Pacific Railway have

made another move in the direction of

comfort for their patrons, by the introduc-

tion of a new thing in their first-class pas-

senger cars, namely, a smoking compart-

ment. The room is of the size and finish

found in like compartments in sleeping

and parlor cars, and is proving a strong

c?rd for the road—simply because it is

something the traveling public wants.

In pu;-suance of the policy of anticipat-

ing, as far as possible, anything that can

add to the pleasure of a trip across the

the continent, the parlor cars of this road

have been made into sections by means
of bulkheads across the car, with a central

door. The bulkheads do not extend to

the roof, but are surmounted by an ele-

gant grill work, with an arch over the

door, all finished in gold. The effect of

this open work and the carving is rich in

the extreme. All of the privacy of a com-
partment car, so dear to the heart of the

English tourist, is had in this arrange-

ment, together with the advantages of the

corridor car, and we confess to a leaning

in the direction of that construction for

parlor cars, and also for coaches, for that

matter, with chair seats of the portable

kind, as used in these cars. Seats of the

chair type have a wonderful fascination

for the average traveller, and a voluntary

effort of the line to please its friends, with-

out the pressure of hot competition in its

own territory, stands in telling contrast

with the action of other roads that resort

to agreements in order to avoid the ex-

pense of a few improvements.

The Hochelaga shops, at Montreal,

where Master Car Builder Apps is su-

preme, are known to be well adapted for

handling a large equipment. The erect-

ing and repair shop is a roundhouse, and

one of the few plants of the kind that was

given full credit for its admirable facilities

for getting out work. An unreasonable

prejudice against such shops has held

sway for many years, doubtless the result

of an assignment of such a building to a

duty it was not built for. but as a matter
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of fact as well fitted—and better—than

many shops specially erected for car work.
In this case all objections are known to be

groundless. Rolling stock on this system
was never in better condition than at this

time, there being but 2.25 per cent, of it

out of commission for repairs. This is

not a statement kept on tap for news-

paper men, but simply an excerpt from
a recent report, and shows up pretty

well when the size of the equipment
is considered, and also that no cars re-

quiring repairs were kept in service in

order to give a favorable color to the

report.

arrangements, there being two state

rooms in some, and one in the others;

but the color schemes and ornamentation
are arranged so that the cars look en-

tirely different—as, for example, one car

has the seats upholstered in dark-blue

plush, with a lighter tint of blue in the

heavily embroidered head-rest covers—

•

all making a rich contrast to the dark
mahogany woodwork; while the state

rooms are finished in light mahogany and
gold leaf, and a light shade of upholster-

ing. The next car, by way of contrast,

has the woodwork in the state rooms of

a delicate green and the upholstering in

rounded by an ornate gold-plated railing.

The exterior of the train is also a dream
in color. The body, below the windows,
is of a dark green, ornamented at the

edges with a Greek border in gold leaf.

Above the belt rail, all the space, includ-

ing letter board, corner posts and vesti-

bules, is of a rich cream-color, while the

window frames are of a mahogany color.

Besides the regular train crew, the train

is accompanied to its destination by the

electrician, barber, stenographer and

lady's waiting-maid.

„ Springs

&V19 Outa Diani.

1J<(_ Round Steel

flJi'Lont? Free

CHICAOO & BASTEltX ILLINOIS

Pennsylvania Railroad's Ntw Limited
Train.

A work of art—high art—in color and

tint study and ornamentation, is the new
limited train running between New York
and Chicago on the Pennsylvania. It is

made up of seven gorgeous examples of

parlor and sleeping cars, comprising a

train of seven cars. The first car is of

the composite order, having a baggage
room at the front end. in which is located

the electric light dynamo driven by a Bro-

therhood engine. At the center of the car

is the bulTet and smoking room, with port-

able cane chairs, and lounges upholstered

in canary-colored leather. The remain-

ing end of the car is devoted to the uses

of the tonsorial artist and the bathroom.

The dining car has ten four-seated

tables, and can therefore take care of

forty devotees of gastronomy at one time.

The kitchen is proportionately large and
well equipped for the feeding capacity of

the car. The four sleeping cars in the

train differ but slightly in their interior

Locuiiiol ire Enijinei^
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damask. The Oriental style of magnifi-

cence is further hightened by the design

of the seat arms—which are supported by

elaborately carved grifBns, covered with

gold leaf—and also by the vari-colored

jewels in the deck lights.

The observation car at the rear of the

trains, is also finished in dark ma-

hogany. It has six state rooms ar-

ranged at one side of the car; these

rooms can be used independent or en-

suite at pleasure, the doors opening

through from first to the last if required.

Here again is luxury in the most complete

sense, each room being finished in differ-

ent colored wood and upholstering, and

each also having its own toilet conven-

iences.

In the observation end, which takes

about half the car, there are movable
chairs, lounges, and those double-header,

tete-a-tete affairs, which allow the occu-

pants to revel in each other's soulful orbs.

At the rear end of this car is the observa-

tion platform, about 8 feet square, sur-

The four factories of the Nicholson

File Co., Providence, R. I., closed their

producing departments on Friday, Dec.

24th, for a period of nine days till Jan. 3d,

in order to effect certain absolutely neces-

sary enlargements and repairs. The ex-

ecutive and shipping departments remain

open, to provide for the continued prompt

despatch of all orders received. Extens-

ive additions are being made to the in-

side equipment of the factories, while the

buildings also' are being considerable en-

larged. The capacity of the Nicholson

plant at Providence, where is manufac-

tured the famous Nicholson Brand. willbe

brought up to where it can more readily

meet the demand, while the works at Paw-

tucket, R. I., and Beaver Falls. Pa., where

are made the well-known American and

Great Western brands, respectively, will

be enlarged to admit of a greater produc-

tion. The company plan to be in a posi-

tion where they may produce an average

of over 70,000 files daily after January

1st. The increased domestic and foreign

demand rendered these changes neces-

sary.

i i s
Brown & Sharpe's 1898 catalog is an-

other advance over last year. It now has

427 printed pages, and its edges are

marked "Machine Tools" and "Small

Tools," so as to prevent any difficulty

in finding the desired section. There is

also a thumb index between the sections.

This catalog is almost a cyclopedia of

machinists' small tools and of machine

tools, and is sent on request to the Brown
& Sharpe Manufacturing Company,
Providence, R. I.
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Early Baldwin Locomotives on tlie

Pennsylvania Railroad.

BY C. H. CA.RUTHKRS.

At December 31, 1857, the Pennsyl-

vania Railroad Company owned 211 ser-

viceable locomotives. Of these, 70 had

been bought from the State in connec-

tion with the purchase of the public im-

provements by the railroad company, in

August of the year named.

Of the remaining 141 engines built

originally for the Pennsylvania Railroad,

there were built as follows:

Baldwin 8s

Norris 27

Winans n
Wilmarth 3

' Smith & Perkins IS

Total 141

All of these engines were named: but a

tank engines), casings over cylinder heads,

injectors; six-wheel connected freight en-

gines having first two pairs of drivers

close, and rear pair far back, to allow

greater length of firebox: abandonment

of outside frames, widespread truck

wheels, and the substituting of brown and

black for the reds and greens previously

used in painting.

Two types of the old Baldwin engines

are shown in the accompanying line draw-

ings—a small "C," of four-wheel truck

and four drivers, used both in freight and

passenger service; the other a "D" of

eight wheels, six connected, used entirely

for freight.

The principal dimensions of the "C"

were:

Cylinders— 15 x 20 inches.

Boiler—17 feet 4 inches long from end

to end.

domes, having a safety valve on the top.

A column was placed near the smoke-

stack, and it carried another safety valve

and the whistle. For some reason these

columns were soon removed by the com-

pany, and a different one bearing the

whistle only, substituted, and both safety

valves placed on the dome.

The valves were worked by single V-
hooks. A positive half-stroke cut-ofT was

used, its valve working upon a partition

plate placed above the full-stroke valve

in the steam chest. The outer end of this

valve-rod ended in a sort of D-hook,

which, by means of a lever and tumbling-

shaft of its own, to which it was attached

by a short link, could be lifted from or

placed on the pin at the top of its own
rocker arm. When off the pin, a tapered

point at the end held it firmly in proper

position, as this point rested in a notch
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system of numbering having been adopted

in 1857, the names were rapidly removed,

until by the middle of 1858 all were re-

moved except from two. These two had

the names cast in the sides of their sand-

boxes, and they remained until the entire

rebuilding of the engines, in 1862.

This year of 1857 seems to distinctly

mark a new era in the locomotive prac-

tice of the company, as all new engines

above No. 211, especially for freight ser-

vice, differed widely from those before

used; all being furnished with shifting

links, cylinders set horizontally, or at but

a slight angle (except on a few saddle-

Boiler, diameter—39 inches.

Firebox—44 inches long, 54 inches high,

36 inches wide (approximately) ; straight

in front and semi-circular at back.

Driving wheels, diameter—54 inches.

Driving wheels, centers—64 inches.

Truck wheels, centers—37 inches.

Truck wheels, diameter—30 inches.

Pitch of cylinders— iJ4 inches in 10

inches.

Weight on drivers—26,200 pounds.

Weight on truck— 19,700 pounds.

Weight of Engine—45,900 pounds.

Fuel—Wood.
The boilers were builtwith large "Bury"

fastened to the side of the boiler. This

cut-off was for forward motion only, being

driven by a single eccentric. The full

stroke hooks were connected by links to

a tumbling-shaft, which, on a few of the

earlier "C" engines, was hung under the

hooks, but on all later ones was placed

above them. A rod united the top of the

full-stroke rocker arm to a rocker near

back of foot plate, and this latter rocker

was fitted with pockets for starting bars.

Full-stroke pumps were used. These

were driven from the cross-head, and this

latter moved on two diamond bars set

parallel laterally. No casings were used
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on cylinders, steam chests or domes. An
additional frame was placed on the out-

side the entire length of the engine.

The tenders were small, and were car-

ried on three pairs of wheels, generally

fitted in pedestals bolted to the frame of

the tender.

Twenty-three of these engines were

built for the Pennsylvania Railroad Com-
pany from November, 1849, to June, 1852,

and were used both in passenger and

freight service for many years, a few be-

ing in service as late as 1870.

The "D" engine was a coal-burning

freight engine having six driving wheels

connected, and a leading wheel with boxes

set in rigid pedestal jaws. The annual

report of the company for the year 1855

states that these single leading wheels

Boiler, diameter—42 inches.

Boiler, length over all— 18 feet 7 inches.

Pitch of cylinders—22V2 inches in 10

feet.

Firebox, length (approximate) inside

—

60 inches.

Firebox, depth (approximate) inside

—

54 inches.

Firebox, width (approximate) inside

—

36 inches.

Dome, diameter, outside—20 inches.

Dome, hight to parting—17^ inches.

Weight of engines—From 59,800 pounds

to 65,500 pounds.

Weight on drivers—From 42,800 pounds

to 46,700 pounds.

Weight on truck—From 17,000 pounds

to 18,800 pounds.

Fuel—Bituminous coal.

press engines and dumped the fire on

the track. This rather discouraged the

steam end of the locomotive, and the

train had to be pushed by the following

train until another engine could be pro-

cured.

i i i

A short time ago, a recently appointed

and consequently officious postmaster in

a little Wisconsin town complained to

the Chicago & Northwestern agent that

he was not supplied with the current offi-

cial division time-table. The agent

seemed to doubt that the company would'

consider it the postmaster's business ta

know when all freight trains were due,

and hence enquired of the latter why he

sliould expect it. "Why," said the P. M.,

Locomotive Enginegring
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were removed on account of difficulty in

curving, and a four-wheel vibrating truck

was substituted.

The valve motion was the same as used

on the "Cs." The Bury dome of the "C,"

however, was not used, but, instead, a

large wagon top bearing a dome of very

small size. The column containing whistle

and safety valve was of same type as used

on "C" engines, except in the case of four.

On these four the safety valve only was

on the top, and the whistle was on the

side.

Pumps, sandboxes and much other de-

tail were of same design as used on the

"C." Brass bands originally girded the

Russia iron boiler lagging on both "C"
and "D" engines, but neither class used

any covering on domes, steam chests and

cylinders. The escape pipes over safety

valves and caps over ends of axles were

of polished brass, while the steam chest,

with its bolts and covers, and the cylinder

heads, were polished. Both classes were

painted in reds and greens—the former

color on wheels and the latter on ten-

ders, cabs, frames and sand-boxes. No
bells were used on the "Ds" at first.

The principal dimensions of these "Ds"
were as follows:

Cylinders—18x22 inches.

Drivers, diameter—44 inches.

Leading wheels, diameter—30 inches.

Leading wheels from driver (centers)

—

60 inches.

First driver from second (centers)—78

inches.

Second driver from third (centers)

—

78 inches.

The tenders of some of these "D" en-

gines were carried on eight wheels, as

shown in cut, viz., four in a vibrating

truck and four in fixed pedestals; but the

later built engines of the type used ten-

ders carried on two trucks of same de-

sign as the one shown in cut.

They were good engines, rendered effi-

cient service, and were not cut up until

the latter part of the sixties. Eleven ol

this type were built for the Pennsylvania

Railroad Company from August, 1852, to

January, 1853, and one more was in-

cluded in the 70 before referred to as

purchased from the State.

Soon after coming upon the road, the

company took the last one purchased into

the shop and substituted two pairs of

54-inch wheels for the second and third

pairs of drivers, and put nothing in the

place of the first pair. This engine ran

this way until 1864, when, amongst other

general repairs, it was again made six-

wheel connected by receiving three pairs

of new 54-inch wheels—the original frames

being still in the engine.

The column with whistle and safety

valve remained on these "D" engines

many years.

Adams/on/, Pa.

s i @
Rather a peculiar accident happened on

the Morris & Essex division of the D..

L. & W., the other night, which delayed

several of the local trains loaded with

hungry commuters, who were, of course,

pleased at the delay. The grates dropped

out of the fire-box of one of the ex-

iMcomotive Engineering
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reaching for the agent's time-card, hang-
ing near, "dont you ever read what it says

right here on the first page, and in big
letters, too?

—
'For the Government and

Information of Employes Only,' and I am
the only government representative here

in town."

D. D. Martin, manager of passenger

traffic of the Baltimore & Ohio Railroad,

says that the withdrawal of the Michigan
lines from the interchangeable mileage

agreement will not aflFect the popularity

of the ticket.
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Electric Locomotive No. 1.

A trial of the first electric locomotive

built for the Hoboken Shore road by the

General Electric Company, occurred on

January 4th, in the presence of a large

number of railroad men and others inter-

ested in the application of electricity to

fi eight haulage. The locomotive was de-

signed to transfer freight along the shore

line betwen railroad freight yards and the

steamship docks on the Hoboken side of

the Hudson River.

This locomotive shown in our half-tone

develops a draw-bar pull of 10.000 pounds

with 500 volts, at a speed of eight miles an

hour. The test train consisted of eight

loaded freight cars of 60,000 pounds capac-

ity, weighing with their lading 296 tons.

The load was successfully moved at a very

slow speed, the locomotive starting and

handling the train without shock. This

driven by 3 horse-power iron-clad bi-

polar slow speed motor. The opera-

tion is automatic. When the air in

the reservoirs is at normal pressure, the

governor switch is opened. Blowing the

whistle, applying the brake, or using the

sand apparatus causes the pressure to fall,

this closes the switch and starts the motor

and pump. The locomotive is 29 feet long-

over all; greatest width, 8 feet; hight over

trolley stand, 13 feet; wheel base. 5 feet 6

inches; weight, 57,000 pounds. The eight

cars in the test train, together with the

locomotive itself, weighed 296-|-28=:324

tons. Taking 15 pounds per ton as a lib-

eral estimate of the power to overcome the

resistance of the train's inertia, the loco-

10.000
motive should start —r— = 660 tons, or

more than twice as great as the load

started. The horse-power required to

velop a horse-power for the least money
in this service is a question of lively im-

port and one that from the present out-

look bids fair to have an early and con-

vincing solution.

Locoriiutivi: EnQlneertng
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ELECTRIC LOCOMOTIVE. Fig. 3

machine is generally similar in appearance

to those engaged in freight service on the

Baltimore & Ohio Railroad, at the Belt

Line Tunnel, though of considerably less

capacity than the latter. It has two four-

wheel trucks, with a G. E. 2.000 motor on

each axle, which gives a total horse-power

of 540. The motors are driven through a

single reduction gear of low ratio, and the

speed of the locomotive is therefore low

when doing maximum duty.

In the interior of the roomy cab is a

controller of the series parallel type

known as the L 2. There is also the mag-

netic blow-out which is arranged to ope-

rate the motors, either four in series, or

each two in series—multiple. The air-

brake handle and the two valves of the

sanding system, by which the rails are

sanded by compressed air, are within con-

venient reach of the motorman. In front

of the latter is the air-brake gage, and

above that is the ammeter reading to 500

amperes. The automatic circuit breaker,

set at 500 amperes, is secured to the

roof of the cab. At one side of the

controller is an M circuit breaker and

an automatic governor switch for the

air pump, which is a single cylinder

move the tons actually hauled at a speed

( o -1 u 324 X 7 X 704
of S miles an hour equals - =48.^

3J .000

calculating the resistance at 7 pounds per

ton to keep the train moving at 8 miles an

hour. These figures seem to demonstrate

that the machine has an ample reserve of

power to draw on, which was shown by

a tendency to slip, and showing a hauling

capacity equal to that of a 15 x 24 four-

wheeled switching engine, which with

drivers of the usual size for that type of

power—49 inches—will exert a drawbar

^ 15' X 100X24 ^ „ ,pull of -— — TO-; = 9.918 pounds.

The two engines being practically of the

same weight and power, afiford a means

of comparison of the agents between

steam and electricity for the same work,

in this instance. In a competitive trial of

the two engines in this class of work, we
are of the belief that the steam engine

would handle the work with greater dis-

patch, an item of the most vital moment
in a crowded yard. The electric locomo-

tive, however, has the advantage of not

hauling a tender weighing 45.000 pounds.

Which one of these can be made to de-

m
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BALANCING VALVES.

Balanced Valves.

The question of pressure on the back of

a valve is one which sometimes puzzles

men, particularly if the back of the valve

has corns and bumps on it, or isn't made

as most well-behaved valves are.

Many have tried to fool the steam into

not bearing down with its full strength

on the back of a valve, by making the

back of such shape that it couldn't get a

fair hold, so to speak, but would sort of

lose its grip and slide off sideways. Need-

less to say that instead of fooling the

steam the inventors only fooled them-

selves—and their backers. Our genial

correspondent. John Alexander, made this

the subject of one of liis object lessons in

February. 1895, but as we understand that
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it is again being pushed into prominence,

it is worth while to show its fallacy again.

The illustration gives a clear idea of the

"hen coop" plan, and the letters d.„ d^^,

etc., show where the steam is to be de-

luded into pushing against the sides of

the coop instead of bearing down on it,

and all the time the valve would be waltz-

ing back and forth in joyful glee to think

how it was fooling the steam.

The balancing of a valve depends on the

"projected" area of the valve at right

angles to its face, leaving out the question

of the ports and the pressure due to com-
pression under the valve.

In Fig. 2 the projected area remains
the same whether the valve be shaped as

shown at a, b or c. In b the pressure under
the "eaves" of the valve balances that on
top of them. In other words, the area of

the face of the valves is what requires

balancing, regardless of the Queen Anne
roofs and dormer windows on the top

of the valve.

The simplest form of a balanced slide

valve is probably that shown in Fig. 3,

by solid lines, supposing, of course, that

the joint between the valve and the bal-

ance plate on back is practically tight,

the vent hole providing means of escape
for any slight leakage. If provided with
the ears shown by dotted lines a a, the
valve would be overbalanced and would
have more pressure against balance plate

than on the seat. They would also prob-
ably leak quite a little. Fig. 4 shows
roughly the general form of Richardson
bahnnced valve, two of the strips being
shown in place. The American type has
circular balancing strips or rings, which
perform the same office of keeping press-
ure off the back of the valve.

In practice it is not common to balance
over 60 per cent, of the valve area, al-

though there are cases where as high as

95 and as low as 48 per cent, of the area
is used, but 60 per cent, seems to be a
fair average.

This has been derived by carefully con-
sidering the effect of the ports, compres-
sion, etc., but don't dream that you can
balance a valve by giving it a steeple top
or in any other way except by relieving
pressure on the valve seat in some such
way as shown, or a better way if you can
devise one that doesn't try to fool the
steam—that's a hard job.

January Meeting of the New York
Railroad Club.

The interesting paper on "Tonnage
Rating" prepared and read by L. R.

Pomcroy before the New York Rail-

road Club, on January 20th, was the

opening gun for i8g8, and coming up, as

it did, at a time when the railroads of the

country are actively engaged in a solu-

tion of the question as to how best ar-

range tables or charts for the use of train

masters or yard men in the making up

of trains, it proved a subject of the live-

liest interest to the members of the club.

The paper is a valuable compilation of

the best work done in the line of train

rating, and brings the whole subject right

down to the present time. The original

charts devised and presented by the

author were not the least creditable feat-

ure of the paper, and were very favorably

received. In the discussion that followed

there v. as no dissenting voice in the hall,

and it made the fact patent that the

Chicago Great Western, the New York,

New Haven & Hartford, the Southern

Pacific and other roads that had deter-

mined the capacity of their power by tests

made with a weighed train, had touched

bottom when they solved the problem

of loads for their engines by actual haul-

ing tests.

The capacity of an engine is one thing

when theorizing with a pencil, and quite

another when loads are hanging on the

draw-bar. The testimony of all is now
based on the practical determination of

load capacity, and with the added sug-

gestions conveyed in the paper and dis-

cussion of it, there may be said to be

very few obscure features in the subject.

Handling Material.

Everyshop and roundhouse man knows
that the handling of material is a costly

item in many places and that methods to

avoid unnecessary handling are much to

be desired. A striking example of this

was seen in New York the other day in

construction of the thirty-story sky-

scraper which is going up on Park row.

Instead of unloading a load of bricks and

then reloading onto an elevator, the horses

were unhitched and the whole thing,

wagon and bricks, hoisted to the eigh-

teenth floor to be unloaded. This saved

two handlings, and as the cost of hoist-

ing was practically the same in either

case, this was almost a clear saving.

Cast Iron Engines,

Some years ago Mr. X— , the locomo-

tive superintendent of one of the largest

roads in England, brought out some
"cast-iron" engines, as he called them; he

had put in cast-iron just wherever he

could get it. For some reason or other

these engines ran hard.

One night, in the London terminal sta-

tion, Mr. X— walked up to one of these

engines, and accosted the fireman who
was sweating away there, trying to induce

the bars and clinkers to part company.
He did not know Mr. X— by sight.

"Good evening, fireman."

"Good evening to you, sir."

"Had a good run up?"

"Pretty fair, sir."

"This is one of Mr. X.'s cast-iron en-

gines, I believe, isn't it?"

"Yes, sir."

"How do you like them?"

"Well," answered the fireman, slowly

and emphatically, "all I've got to say is

this: when he made his cast-iron engines

it was a d—d pity he didn't make some
cast-iron firemen to go with 'em."

Exit Mr. X., deeply ruminating.

New South Wales Exhaust Pipe.

Referring to the exhaust pipe illus-

tr;itcd on page 741 of our October num-
ber, Mr D. H. Stewart. Penrith. N. S.W.,
one of the inventors, writes us:

"Let me, through your valuable journal,

ask your readers to take another glance

at what you call 'a curious form of ex-

haust pipe'; and remember, when look-

ing at it, they see something useful, if it

is curious. It will create about 5 inches

of vacuum on the exhaust side of the

piston, and thus relieve the engine con-

siderably; and if used in connection with

compound engines, it will go far to mak-
ing them a success. This pipe, with its

cones and ports marked F, acts just the

same as an injector. It will pick up water

and throw it a considerable distance. It

does away with the necessity of two ex-

haust pipes, and still gives a good
vacuum in the smokebox. But the prin-

cipal thing it was invented for is to re-

lieve the engine of back pressure—a thing

American engineers, above any, recog-

nize the necessity of. The two cones with

the ports F being enclosed in a vacuum
chamber, enables the exhaust steam from

one engine to create a vacuum in the ex-

haust pipe of the other, thereby enabling

the engine to work as with a condenser.

The vacuum chamber is made in two

parts and fastened together with three

clips, so that the cones which are held

in place by the chamber can readily be

removed.

"I was under the impression that this

invention would have speedily been given

a trial in America. But perhaps I have

not gone the right way about it. If so,

will some of your interested readers write

me? I shall be glad to further explain,

if necessary, or send drawings."

i i i
The measurement of the quantity of

water passing through a water main is

an interesting problem to engineers, and

probably no device has met with such

practical success as the Venturi meter,

invented by Mr. Clemens Herschel, and

called after the philosopher of this name,

who, in 1796. first called attention to the

principles on which this is based. Those

interested can obtain instructive data by

applying to the Builders' Iron Foundry,

Providence, R. I., who make this meter.

We have received from the Grand
Trunk Literary and Scientific Institute

a copy of the fortieth annual report,

which indicates that the society is in a

highly prosperous condition.
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Missouri Pacific Tender.

The new tender of the Missouri Pacific

Railway, shown in the accompanying en-

graving, is one gotten up during the year

just passed, and has improvements that

are intended to make it fully up to the

line laid down for their products. An
inspection of the working drawing will

reveal some things not seen in tank

work generally—some points that pre-

sent a favorable appearance on paper, at

all events.

It will be noted that there is a wire net-

ting strainer in the man-hole, the object

of which is plainly to prevent entrance

LOCOMOTIVE ENGINEERING.

the convenience of the fireman. The ar-

rangement of frame is given in section,

with dimensions that show a solid but

light frame for a tank 20 feet in length.

In the half sectional elevation of the

truck, which is of the diamond type, a

good conception may be formed of the

stability and solid character of its con-

struction. The swing hangers of this

truck—one of its most important features,

on account of novelty in design—are not

shown, for want of space; but to them is

due the smooth action of the truck under

all conditions of track.

February. 1898.

cheap. Nations are like individuals so

far as buying and selling are concerned

—

they purchase at the cheapest market and

sell where they can get the best prices.

We have sold locomotives abroad dur-

ing the last live years {to June 30, 1897)

as follows:
Number. Value.

1893 195 $1,794,709

1894 142 1,028.336

189s 252 2,379,519

1896 261 2.512,270

1897 338 3.225,831

The following figures show the dis-

tribution of American locomotives among

our best customers for four years:
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MISSODHI PACIFIC TENDER.

into the tank of any solids that are likely

to prove a gag to the injector, and the

same precautionary measure is seen in the

water legs at the point of connection with

feed hose, to intercept anything th.-it

might get by the man-hole. The coal pit

has sloping sides and end, which is a

good thing for the joints, and increases

the water capacity quite a little, with but

slight reduction of that for coal, at the

same time compensating somewhat for

the concavity of the end of the left leg for

Lilcing for American Locomotives

Abroad.

The indications are that within a very

few years American locomotive builders

will supply their product to all foreign

countries that do not build their own en-

gines. Owing to their perfected system of

production, .\merican locomotive build-

ers can furnish an engine considerably

cheaper than the work can be done in any

other country—they can even beat Ger-

many, where hours are long and labor

18!I3. 18y4. 1895. 1896.

Brazil 77 26 138 84

Chile 7 24 8 22

Cuba 56 33 36 4

Japan — I5 23 23

Mexico 26 6 7 23

Russia — — 2 74

The American locomotive is received

with peculiar favor abroad. There is

something in this particular line of ma-

chinery that places it almost above com-

petition. The preference shown for it is

very remarkable.
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Compound
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Automatic Lowering Jacks

Quick Trip Track Jacks

Oil Box Jacks
Adjustable Handles
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Quick Safe

New 1898 Catalogue gi>es full detail

Send for it

The Q & C Co,
700 to 709 Western Union Building

Chicago, III.

Adjusting Screw on Eccentric Rods.

Some little ingenuity has been exer-

cised in the application of a screw to an

eccentric rod for the purpose of changing
its length, by either a fine or coarse move-
ment. The screw with a jamb-nut is

shown in our engraving of this de-

vice, tapped into the outer and inner

ends of the strap arm at A and C, and

also into the rod at B, the rod being en-

larged at B to receive the screw, as shown
ill the sectional view.

The thread on the ends of the screw at

A \s I'/i inch diameter, and that at B is i

inch diameter, while the end C is ^ inch

diameter. The two ends are threaded the

same pitch, but are made half the pitch of

the central part B through the rod. By

avoids all reference to lap. Lead, on the

contrary, is very fully treated.

At the time stated, lap began to make
its appearance, but to a very slight ex-

tent, showing that its development was

to be on tentative lines rather than in

obedience to any worked-out theories in

advance of trial, for the Camden & Am-
boy Railroad then had all of its engines

running with i-i6 inch outside lap. As
if to mark the year 1838 as a calendar date

in locomotive engineering, the slide valve

was first actuated at that time by the link,

and its history of sixty years shows that

lap and the link have been inseparable

in the progress of the slide valve.

The eccentric, on the contrary, has re-

mained the same eccentric since 1799,

r~^

Gf

:;i
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ADJUSTING SCREW FOR ECCENTRIC RODS.

making the pitch ratio as stated, the screw

and eccentric rod will have a movement of

like distances, but in opposite directions.

This arrangement is a refinement in rod

adjustment that will appeal to the valve

setter as an easy and positive way to

change the length of a rod, as compared

with the uncertainties of a jar with a ham-
mer. The expense attending the fitting

up, however, will no doubt prevent its

general use. The device is the invention

of W. N. Reazor. Waverly, N. Y.

i i S
The Slide Valve and Eccentric.

It is not a matter of common knowl-

edge that the slide valve, as used on the

locomotive, did not have any outside lap

until 1838, or nine years after the Rain-

hill competitive tests, and its only func-

tion at that time was to merely cover the

ports to prevent admission at both ends

at one and the same time.

There appears to have been no under-

standing of the effect of outside lap on

the distribution of steam, up to that date.

De Pambour in his writings on the loco-

motive, just prior to the above year,

when it was invented by Murdock, Watt's

foreman and co-worker. Unchanged, be-

cause no opening for improvement was

left by its inventor, it stands alone as an

example of the survival of the fittest.

i i i
We have received from the Young

Men's Christian Association connected

with the Chicago & Northwestern Rail-

way, a folder giving a great many details

regarding the fine building which this as-

sociation has lately erected near the West

Chicago shops, and particulars about the

work the society is doing. It seems to be

doing as good work in this line as any of

the sister societies, and all of them are

proving of great benefit to railroad men.

i i i
Surveys are about to be made for the

railway to connect Shanghai with the trunk

line from Pekin to Hankow, and the con-

struction is expected to begin as soon as

possible. It will probably be constructed

by British engineers and capital. Rail-

roads are truly said to be the greatest aid

to civilization which has yet been pro-

duced.
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Reclaiming Wasted Coal.

Tlie Reading Railroad Company, it is

stated, has begun the work of reclaiming

the great masses of anthracite coal now
buried in the mountains of coal dirt scat-

tered all over the Schuylkill coal basin.

During the season just closing 50,000 tons

of good coal were reclaimed from the

coal dirt near Kalmia colliery alone. Kal-

mia colliery is now abandoned as a coal

mine, having been worked out. It was

one of the very best of the Reading Coal

& Iron Company's properties in the west

end, and its product was vast in the many
years of its active operations. Now the

company has turned its attention to re-

claiming the coal in the dirt mountain at

the colliery. Suitable washing machines

were put in, and quantities of first-class

coal are being taken out of what was con-

sidered a great black mass of worthless

dirt. There is no way of estimating the

weight of all these mountains of coal dirt

in the three Pennsylvania anthracite coal

basins: but they are all valuable, especially

where there is a plentiful supply of water.

In recent years the discovery has been

made that pea coal is a first-class fuel.

They now take out and classify not only

pea coal, but buckwheat and rice as well.

The company is able to make at least $1

clear profit a ton on this washed coal,

which would make $50,000 clear profit 01.

the Kalmia washery alone. Individuals

have gone into the business, and are do-

ing very well. In a short time, it is prob-

able, many more will be engaged in wash-

ing out good coal from these dirt heaps,

some of which are 200 feet in hight and

cover ten acres. At one big dirt bank a

very rich find has just been made. Dur-

ing the war the demand for lump coal for

United States vessels of war was so great

that several of the Reading railroad col-

lieries could not stop to bother with small

coal. The rush for lump and steamboat

necessitated the pushing of small coal out

of the way in order to hurry up the ship-

ments of the big coal. This small coal

went out on the bank and was soon cov-

ered up by the dirt from the breakers and

buried out of sight, to remain there lor

thirty-five years. It has now been dis-

covered, and it is thought it may prove to

be worth hundreds of thousands of dol-

lars.
—

"Industrial World."

Tlppett Attachment of Detroit Lubri-

cator.

The accompanying illustration shows

what is known as the Tippett attachment,

applied by the Detroit Lubricator Co. to

their sight feed lubricators, for the pur-

pose of securing a steady feed against the

back pressure of the cylinders.

Since the higher steam pressures have

come into vogue there have been a great

many complaints of the lubricator not

feeding oil to the steam chests when en-

gine was running with a full open throt-

tle. The Tippett attachment consists of a

pipe leading into the dry pipe of the lo-

comotive and connecting with the two

oil pipes. When the throttle is open, an

extra current of steam is admitted into

tlic oil pipes which overcomes the back

pressure and creates a constant current

in the oil pipes towards the cylinders as

long as throttle remains open.

In the diagram showing the lubricator

with the attachment connected to the

locomotive, -^ is the auxiliary steam pipe,

taking steam from the dry pipe; B is the

oil pipe. C the steam pipe to the con-

denser of the lubricator, D an expansion

A. .Aiixiliiiry su-am Pipe taking steam riL>tn Di^- Pipe

P., tli! I'ipt-

C. StiiMii Pi|n' ti> Condonsor uf Lubrii-ator

p. T*:xiiatisiL,n .loint

E. I'iV Pipe mting

-0-4J*

Gold's Car
Heating

Specialties
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and abroad.
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TIITETT ATTACHMENT OF DETROIT
LUBRICATOR.

joint and E the dry pipe fitting. The last

named parts are shown in detail in de-

tached views. Lubricators with this at-

tachment are in service on several leading

railroads with so satisfactory a record of

service that they are being specified for

attachment to new power being built. It

is said that in every case in which they

have been used the efficiency of the en-

gine has been increased without increas-

ing the quantity of coal used, and on ac-

count of the more complete lubrication

furnished to the valves the reverse lever

can be operated with greater ease.

The catalog of the Detrick & Harvey

Machine Company, Baltimore. Md..

showing their bolt and nut machinery is

at hand, with a very attractive and inter-

esting exhibit of their accurate thread-

ing devices. They embrace the best points

in tools for bolt cutting and nut tapping,

claiming absolute uniformity in diameter

and pitch in their products, which cover

a range from railroad to bicycle work,

taking in bolt pointers and nut facers, and

running the gamut from the single to the

5ix-spindle nut tapper, up to the lead-

screw bolt machines, the refinement and

best development of screw-cutting ma-

chinery. The engravings are half-tones

and the letter press clean cut, explaining

clearly all points the purchaser wants to

know, including the price of the tools.

Hose Couplers.

Pressure Regulators.

Gold's Duplex Double-Coil

Sealed Jet Accelerator System
of Hot Water Heating.

Direct Steam Heating Systems.

Electric Heaters.

circulars and Catalogue cheerfully sent.

Gold Car Heating

Company,
Frankfort and Cliff Streets,

New York, N. Y. j.

A 65S Rookery, Chicago, III. A
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fiorizontal Borer as a Milling; Machine.

Some time ago we had occasion to refer

to the transformation of a horizontal

borer into a milling machine, on the Great

Northern Railway at St. Paul, by the ap-

plication of a feed arrangement and a few

minor parts needed to eflect the combina-

tion, and which, applied or removed,

would not make the tool any less efficient

in the work it was primarily intended

to do.

This action was taken, as stated at the

time, to help out on a class of work that

was away in the rear for want of facilities

to handle it. Idle moments were com-

mon to the borer, while the milling work

was stacking up around the tools and

waiting; something simply had to be done

to relieve the stagnatior^.

What was at that time taken up as a

"forlorn hope" has since developed into

standard practice by providing mills to

turn out work that had never been milled

before, at least in that shop, and as a mat-

ter of fact invading the field of the planer

on some jobs that had been held sacrc*l

by planer tradition as the only way to do

that particular kind of work.

In the case of slide valves is this par-

ticularly true, in which the gang mill was

made to give up results surpassing those

obtained in the regulation way, by cutting

out the slot for the balance strip and fac-

ing off the end of the valve, besides truing

up the top of flange as well as facing the

end of same, all at one setting. The sides

treated the same, and the working face of

the valve also milled, was all the proof

needed that the machine was adapted to

milling as well as boring.

There is in existence, among shop men.

a well-grounded feeling that combination

machines are not the correct thing to re-

duce shop expense. This may have some
foundation as far as manufacturing of a

special line of work is concerned, but in

a railroad repair shop where the character

of the work is kaleidoscopic, the objec-

tion does not hold, and while tool build-

ers stand ready with their arguments

against such practice, since such a tool

may deprive them of a market for others,

it would seem the proper thing for them

to foster these combinations and build on

the lines found to be those best calcu-

lated to fill the requirements of the rail-

road shop—thus anticipating the im-

provements of the live shop foreman, and

work up a new market for an improved

tool.

If anyone wishes to obtain n calendar

that can be seen at a long distance, they

should send to the Ajax Metal Co., Phila-

delphia, for their calendar for 1898. It is

got up in a very artistic style, shows the

works of the company and the gentleman

from whom they took their name in a

brilliant light made by the shafts of elec-

tricity.

Canadian Pacific Regulator Valve and
Crosshead Pin.

Throttle valves of the poppet type, or

regulator valves, as they are known on the

Canadian Pacific Railway, were addicted

to leakage, due to unequal expansion be-

tween the valve and seat or case contain-

ing the valve, just the same as was their

wont on other roads. Mechanical Supcr-

LufittHflii'i' EiighiifHiig

CANADIAN PACIFIC THKOTTLE VALVE.

intendent Atkinson understood the cause

for that performance, and proceeded to

correct it by coring the valve, as shown in

the engraving.

The metal at the center of the valve is

removed, leaving it practically a hollow

shell, and thus similar in section, or nearly

so. to the case containing the valve seats.

Steam being unobstructed in its passage

through the valve shell at the center,

plainly expands the metal in valve and

seats to the same amount, and preserves

the same degree of contact between those

points under all temperatures, thus pre

venting leakage after the joints are once

trued—a simple way to remove a serious

element of danger, and the wonder of it is.
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that these valves should be used for so

many years before anyone could think of a

remedy for the trouble.

Crossheads of the underhung style are

equipped with a split bushing to take the

wear of the brass, the bushing being pre-

vented from turning by a feather. The
whole thing is clearly shown with the

tapered pin in place in the crosshead, from

which it is seen that the pin will wear out

any number of bushings, and that the lat-

ter will stand a few turnings before the

scrap pile can claim it.

i i i
Putting Off the Time for Studying

Train Mechanism.

The office of Locomotive Engineer-

INC is a barometer that indicates the

movements of air-brake instruction cars,

and of the issuing of orders that train

men shall be subjected to examination for

fitness before being promoted. The force

train mechanism as soon as a position in

train service is secured. Reading will

excite sufficient interest to lead to study.

A man who follows this practice is learn-

ing new things every trip, and he is well

informed concerning the science of his

work long before he has the opportunity

to go up for examination.

There is a certain kind of coal which,

when burned in the fireboxes of locomo-

tives puts a clinker upon the flue-sheet

that gradually covers up the flue openings

and greatly reduces the boiler's capacity

for steam making. In short, puts the en-

gine in the condition that no man can

"keep her hot." The best remedy for this

annoyance is to keep a supply of broken

limestone upon the tender, and throw a

shovelful of that stone into the firebox

about every hour or two. Two shovelfuls

CANADIAN PACIFIC CROSSHEAD PIN.

that moves our barometer comes in the

form of orders for books on the air brake

and others dealing with the care and
management of the locomotive or on

combustion.

Among a great many train men the

evil day of preparing to pass an examina-

tion is put off until it is too late. When
a man gets a position as fireman, he re-

solves to study the principles of his busi-

ness long before his turn for promotion

comes round; but he keeps revising the

resolution without entering upon per-

formance. Weeks slip into months,

months into years, and yet no studying

has been done. Then he receives inti-

mation that he will be called up for exam-
ination on a certain day, and a rush is

made for the books that will help him to

the information required. That man is

unusually lucky if he manages to pass.

It is much the easier plan to begin read-

ing books about the locomotive and other

put in before starting will generally keep

off tlie clinker for a whole division. The
clinker is a silicate of soda, which mSans

a peculiar combination of quartz and soda.

When the gas gets mixed with lime it

loses its power to settle down as scale.

i i i
The Rhode Island Locomotive Works

were sold on January 6th at public auc-

tion. They went to Eugene W. Mason

for $130,000. We believe that the works

remain in the hands of the old owners.

The Big Four are running some of the

handsomest and most comfortable trains

to be found in the country. Their dining

car service is particularly good.

i i i
Low 'furnace temperature and deficiency

of oxygen are the most potent influences

in the creation of smoke.

Asbestos
Fire-Felt

Locomotive

Lagging . .

.

is the

Most Efficient Non-Conductor,

The Strongest,

Most Easily Applied,

and

Clean to Handle.

Asbestos

Roofing and
Insulating Felt

Pure Asbestos. Indestructible.

For Lining Refrigerator Cars,etc.

Vulcabeston
Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train ^Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

... and ...

All Asbestos
Manufactures.

Descriptive Price List

Free by Mail.

H. W. JOHNS
M'F'G CO.,
100 William St., New York.

New York. Chicago. Philadelphia.

Boston. London.
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SYRACUSE.
NY.

Edward Marsden, a student in Lane
Theological Seminary, at Cincinnati, is

said to be the first native Alaslcan to re-

ceive a legal, theological and business

education in America. He has also ac-

quired mcclianical engineering and the

trades of carpenter, bricklayer, house-

painter, tinsmith, piano tuner, clock re-

pairing, bookkeeping and typewriting.

He must be a sort of modern Admirable
Crichton; but we are afraid that his ac-

quirements must have been spread so

thin that none of them would prove of

practical value. We never met a jack of

all trades who was worth his salt.

Under the caption of "Screw Threads,"

the Jones & Lamson Machine Company,
of Springfield, Vt., have issued one of

their always attractive catalogs, showing
the merits and advantages of their system

of screw-cutting dies, which gives an inac-

curacy of less than one sixty-fourth of an

inch in i8 inclies. If desired this can be

reduced to three-thousandths of an inch

in the same length. This is interesting to

all mechanics, and their staybolt-cutting

device appeals particularly to railroad

men.

True Account of an International Race.

The humorist of the Railway Age has

h.ad the audacity to poke fun at our

S. P. on account of his well-known pre-

dilection for oatmeal porridge and for

bicycle riding. In the absence of our

chief, who has gone upon a lecturing

tour, the lower lights of the editorial

staff submit a true history of the case.

It is well known that our S. P. is an

ardent bicycle rider, and that he started

out last summer to break the record in

New Jersey, where he resides. At a time

when he was losing ground with a few

younger bykeists, the Joseph Dixon
Crucible Company very seasonably sent

him a supply of chain lubricant, called

"Grapholita," which helped him to re-

gain lost ground, and the fact was thank-

fully acknowledged in Locomotive En-
gineering.

An old rivalry existed between the S. P.

and Shandy Maguire, the Brotherhood

poet. Years before, they had been engi-

neers on the same road, and Angus made
more locomotives ready for the back

shop than Shandy had ever been able to

put in the same condition. This always

stuck in the poet's crop. The sleeping

jealousy moved Shandy to send a poem
to the Locomotive Engineers' Journal, chal-

lenging our S. P. to an international con-

test with the bicycle. When the race

came off, both landed, at the finish, in a

ditch at the base of Orange Mountain,

and so close was the header from byke to

mud, that John A. Hill, the umpire, and

the referees held that the race was a

draw. Here is what the Railway Age
"inspector" says about the challenge:

"It is seldom that an interchange of

editorial courtesies produces anytliing as

interesting as the reply of Angus Sinclair

to a challenge from Shandy Maguire, of

the Locomotive Engineers' Journal, induced

by the former's story entitled, 'The

Triumph of Oatmeal; or. How I Learned
to Ride a Bicycle.' The usual rule that

when Irish meets Scotch there are two
kinds of whisky seems likely to be modi-
fied if this great event ever takes place.

Here is Angus' reply;

'Why, Shandy, man, my friendly brither,

Your challenge threw me in a swither.

But noo I've pulled my pluck thegither

And breathe defiance;

So, if you're game, come hie you hither

And show your science.

'Tho' you may ride wi' reckless spinnin'.

And think that plan the best for rinnin',

I fear, my chum, that you're beginnin'

To boast your paces.

Not to the swift aye ends the winnin'

O' hard-fought races.

'When saft October breezes blow,

And Orange woods in crimson glow,

I'll meet you there, my lusty foe,

Our speed to settle.

Then Irish fire its heat may show
'Gainst Scottish mettle.

'I fear, my freen', yer fire will chill.

Beneath the sweat in many a rill

That pumping hard will sure distill

From your interior;

No scorching boasts will place fulfill

Of grit* inferior.

'You lead our craft in rhyming art.

And there you've played the master part,

But when with byke you'd hold the start.

An' fain wad keep it,

We'll prove that you from skin to heart

Are too conceited.

'Now, by my slick Columbia's chain.

In Dixon's grapholita lain,

I'll race you like a railroad train.

For mine's a dandy.

You'll- rue your challenge ower again,

My valiant Shandy.'

"The 'grapholita' in the second line of

the last stanza refers to 'grapholita,' a

form of chain lubricant manufactured by
the Joseph Dixon Crucible Company.
Canny business instincts and metrical re-

quirements met. tied the game and com-
promised."

Mr. K. M. Castle, No. 9 South Canal

street, Chicago, 111., has been appointed

Western sales agent of the Oval Brake

Beam Co., of Philadelphia, and will be

pleased to give any information that is

desired relative to the merits of the beam
which he is handling.

• .\n allusion to oatmeal '"grits."
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Burst Tire on Locomotive.

Since the introduction of steel tires,

little or nothing has been heard of their

bursting, although this kind of a frolic

was all too common in the old days of

chilled tires. Rather a peculiar case hap-

pened in New Jersey the other day. when

a tire burst with an engine running fifty

miles an hour, and the flying pieces made

things lively for a few seconds, one piece

taking a trip into the side of a car; but

no one was killed, although several were

pretty well shaken up.

i i i
The catalog of machine tools for 1898

issued by the Hilles & Jones Company,

Wilmington, Del, is one of their best

efforts among a long series of good ones.

It is 9 X 12 inches, and shows and de-

scribes their punches, shears, rolls and

straighteners and plate planers, in ele-

gant examples of the engraver's art, on

the best quality of paper. The output of

this firm is so well known to users of

their line of tools that any reference to

their capacity and fitness for any kind of

plate manipulation would be superfluous.

Their early appearance on the ground

with descriptive matter of their products,

shows that the old-time push of the man-

agement does not stale as the years

roll bv.

i i i
The H. \V. Johns Manufacturing Com-

pany, New York, are out with a railroad

edition, 3;-< x 6 inches, of "Vulcabeston

for Mechanical and Steam Uses." The

purposes for which this material is in-

tended to be used, and also the constitu-

ents of it, are plainly set forth in an in-

teresting manner—one of the secrets of

good advertising. All its uses as an in-

silating material, packing and gaskets,

are well brought out. The popularity of

this material for packing is shown by a

wide range of testimonials from railroads,

the United States Navy and the air-brake

manufacturers, showing the rapidity with

which it has reached a front rank.

i i i
The Nicholson File Company, of Provi-

dence, R. I., have favored their trade

friends with a most original and tasteful

New Year's greeting. It is in the form

of an old English parchment sheet, en-

graved in old-time lettering with appro-

priate well-wishes, both the engraving

and wording being after the manner of

ancient court documents. At the bottom

appears President Nicholson's signature,

with a crude, old-fashioned red seal

stamped beside it. The whole is in keep-

ing with the high standard set by this

concern in everything they undertake.

g i i
The Lunkenhelmer Company, of Cin-

cinnati, O., have engaged the services of

Mr. P. F. Leach and W. M. Simpson as

their railroad representatives. These gen-

tlemen will form their business under the

name of Leach & Simpson. They are

both well known to the railroad trade,

having had several years' experience in

it, and will make special efforts to intro-

duce the Lunkenhelmer locomotive spe-

cialties, which include injectors, valves,

lubricators, whistles and pop valves.

i ^ ^
The popularity of reclining chairs is

attested by the increased travel on lines

where they are a feature of the passenger

equipment. They fill the soul of the

traveler with a feeling of contentment

unknown by the occupant of the old

straight-backs, and now that they have

made their appearance on a few long

runs, after a hot fight for life waged

against them by opposing interests, we
may properly look for them soon as a

regular fixture on the big lines.

g i i
The Atchison, Topeka & Santa Fe

Railroad Company have commenced
work on the completion of their machine

shops at Ft. Madison, la. These shops

were erected with the intention of making

them first class in every particular and

having the greater part of the locomotive

repairs done there. Hard times brought

the work to a premature end, and the pur-

pose of the company now is to finish the

original plans.

i i i
The International Correspondence

School, of Scranton, Pa., has made a

new departure in furnishing bound vol-

umes of the instruction and question

papers, drawings, plates, etc., used in

teaching, to all students as soon as they

pay the second instalment. Railroad men
wishing to obtain a good engineering

education at little cost, ought to put

themselves in correspondence with this

school.

i g S
The Joseph Dixon Crucible Co. are

pleased with the business of last year, and

through their president say: "We have

shared the general prosperity. The year

has been an agreeable one, the future

looks rosy to those who have eyes to see.

Perhaps the outlook was never more in-

viting. Never were there so many roads

open to wealth to those who know how
to find them."

i i i
A very neat calendar has reached us with

the prominent device "Savogran" on the

top. It comes from the India Alkali

Works. Boston. The calendar also shows

a medal for highest honors obtained by

the company at the World's Fair.

i i i
The Baldwin Locomotive works re-

cently had inquiries for locomotives from

Finland. Japan, Brazil and Canada at

about the same time, showing how widely

and effectively the American locomotive

is becoming known in the world.

Locomotive

Engineering

Taught by Mall.

Any man who will study can educate him-

self in arithmetic, mensuration, mechanics,

mechanical drawing and locomotive engineer-

in? without losing time from work. Even
though he never attended school, if he can

read and write and will study, he can learn

by our method. Instruction is carried on at

home by correspondence. Instruction and
question papers, simplified and condensed,

prepared especially for our students, are fur-

nished free. The student receives personal

assistance from the Instructors. His work 1b

examined and corrected separately, so that he

is n class by himself—neither pushed forward
too rapidly by men who have had better ad-

vantages nor hindered by those who leam
slowly.

Course for

Locomotive Engineers.
The Locomotive Engineers' Scholarship, for

locomotive engineers, firemen, apprentices

and others who wish to study locomotive en-

gineering is a thorough course of instructton

in arithmetic, mensuration, mechanics, me-
chanical drawing, locomotives, dynamos and
motors. Full particulars regarding this

scholarship are given In the Locomotive En-
gineering Circular, which will be sent free.

New Montlily

Payment Plan.
Stmlents will be enrolled in any of the

courses upon the payment of $2, the balance
being payable in monthly installments of the
same amount. When the second Instnllraent
of $2 is paid, the student is sent a complete
set of

Bound Volumes of all

Instruction and Question

Papers Used in tlie Course.

The Instruction and question papers, draw-
ing plates and keys for the Locomotive En-

gineers' Scholarship, In five volumes, bound
in half leather and fully Indexed for con-

venient reference, are now ready for delivery.

These bound volumes are beautiful examples
of the printers' art. In every way—Illustra-

tions, binding, paper, typography, printing,

etc.—they are unapproached. The type la

large and easy to read. The paper has a

smooth finish and is of that delightful cream
color which is so easy on the eyes when read-

ing by artificial light. No other set of books

that will be of such benefit to an engineer as

these volumes can be bought at any price.

They are written by men of practical exiTeri-

ence In {and who thoroughly understand the

theory of) their profession. They know ex-

actly what the busy, practical worker wants.

We also have courses In electricity, civil

engineering In all Its branches, mechanical

and architectural drawing and designing,

architecture, plumbing, heating and ventila-

tion, mining, prospecting, English branches,

bookkeeping and shorthand.

Mention the subject In which you are In-

terested and we wlli send you a free circular

of Information and a book of testimonials.

Write to

The International Correspondence Schools,

Box 8oi, Scranton. Pa.
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Valve and

Cylinder

Lubrication.

Tlio following Is from the "Railway and

KtiKiiipprlrii: Uovlew": "Thci-e lias been for

I he past yoi\r an Incrwislnp interest dls-

]ilayod In tho subject of locomotive valve

and cylinder lubrication. It !s probable that

the conditions obtiilning at tlie present time,

and now receiving serious attention from

superintendents of motive power, have existed

at all times since the introduction of thi-

sight-feed iubricntnr. and Imve been the

cause of Incnlcuiable loss of power by re-

striction, aside from the ultimate loss effect-

ed by undue frlclinn of partially dry motion

parts." The need has also been clearly shown
l)y better and more thorough cylinder lubri-

cation nt whatever pressure of steam In

chests. It is well linown that in the com-

pound engines with widely varying pres-

sores, there Is an equally great difference In

degrees of lubrication. It is readily seen

that an oil every way suitable for one cylin-

der, is almost useless for a cylinder sub-

jected to a hlglicr or lower pressure. A
large factory plant can readily caiTy and

malie use of different oils according to the

varying requirements, and does so with most
economical results. This cannot be done on

a locomotive. It would therefore seem that

the successful use of pure flake graphite by

hundreds of locomotive engineers Is worthy
of the prompt and careful attention of all

superintendents of motive power, and by
traveling eugineers as well.

Pure graphite is practically Indestructible,

therefore Bucccssfuiiy resists the action of all

tbe causes that so completely destroy all

lubricating oils. Graphite has a strong affin-

ity for metals, and readily attaches Itself

and holds to all bearing parts, and forming a
surface of remarltnble smoothness and en-

durance.

There Is mucli misapprehension as to what
lubrication really is. I'rofessors Thurston,

Denton, Still man and others have demon-
strated for us that friction Is the resistance

of the microseo|)ic irregularities of surface

to removal, and the liejit engendered rep-

resents the wniU done In overcoming this re-

sistance. That is friction, aud to prevent
this waste of energy and the wear of parts,

and to enaiile the locomotive to do Its worlv.

iiu oil lubricant is introduced. The oil, by
fdling up the inequalities of the bearing sur-

faces with its globules, lifts tlie opposing
surfaces above the irregularities aud forms a

new surface, consisting practically of an in-

nunieralde series of microscopic but perfect

"bail bearings." Oil lubricants, however, are

subjected not only to the destructive in-

fluences of water, beat and superheated
steam, but also to what is liiiowu as "fluid

frietlon," explained by Grossman, who says:

"DIffereut parts of the same lubricating layer,

moving itt different speeds, produce relative

umvements, which result In friction In the

lubricant itself."
-^

(Jraphlte has not been successfully Intro-

duced by many engineers through the sight-

feed lubricators. A much Ijetter way Is to

Introduce it through the relief valves, and in

this way It lias lieen moat successfully used.

The Dixon Crucible Company, Jersey City,

N. J., send, free of charge, some very Inter-

esting pamphlets on the sutiject of graphite

lubrication. ^^

American Pumps Help a Big: Line.

In connection with the high speed at-

tained by the great North-German Lloyd

steamer Kaiser Willielm der Grosse, it is

gratifying to note that the great speed

attained was due in a measure to the use

of American machinery, and it is sig-

nificant that the lines of the record-break-

er are closely similar to those of American

vessels. The condenser air pumps, as

also the outfit of auxiliary feed, fire and

bilge pumps, are of American (Blake)

design and manufacture, similar to those

in use in the United States Navy. These

air pumps are independent of the main

engines, and operate, accoi^ding to offi-

cial government reports made on trials

of American war vessels, with an expen-

diture of only one-sixth of i per cent, of

the total engine power. It Is estimated

by naval engineers that the Kaiser Wil-

helm will soon beat the record of the

Lucania on a consumption of 50 tons less

of coal per day.

The same ("Blake") system of indepen-

dent air pumps has been adopted by the

German Navy for the imperial cruiser

Hildebrand. and also by the Austrian and

Spanish Governments for some of their

modern torpedo boats and gun boats. Its

adoption by the builders of the Kaiser

Wilhelm is directly traced by the Amer-

ican manufacturers to a visit p^id by the

German Emperor and his staflF of engi-

neer officers to the United States cruiser

New York at the time of the Kiel cele-

bration, some three years ago.

g i @
Tlie most important market for British

locomotives in 1897 was that of India.

The State railways were not large cus-

tomers, being responsible for somewhere

about forty engines only, which is a

small proportion, considering the mileage

of lines coming under this category. The

East India Company, however, took

seventy-seven engines; the Bombay &
Baroda Company, forty engines, and the

Great Indian Peninsula, twenty-five.

These, with sundry small orders, brought

India well to the front in the British

trade in locomotives.

According to the Railroad Gazette, the

locomotive shops, other than railroad

shops, built 1,251 locomotives in 1897, as

compared with 1,176 in the previous year

ard i.ioi in 1855. Of the locomotives

built in the year just closed, 386 were

for cNport; ip the preceding year ,509 were

for export. The number of freight cars

bu'l: duiing the year 1897 was aS.S'^. as

compared with 51,189 in the preceding

yerii- and 38,100 in 1895. The same com-

panies b'lflt 494 passenger cars, twei'ty

more than in 1896.

The Pennsylvania road made a speed

record between the Allegheny Mountains

and the Mississippi River, on January

i8th, when engine 1504 hauled eight

heavy cars 55 miles in 47 minutes, actual

running time, which is at the rate of

over 70 miles an hour. This is not so

bad, when the size of train is considered.

This engine is not as heavy as the class

"L" engines, and has a smaller cylinder,

but carries a higher boiler pressure.

^ i i
The Sessions Foundry Company, of

Bristol, Conn., have undertaken the

manufacture of the Whitcomb brake shoe,

which has a number of cork inserts on the

face. We understand that the Boston &
Maine, the New England Railroad and

several others have trains equipped with

this shoe, and that it is giving entire satis-

faction. Any person wishing to get fur-

ther particulars about the shoe should

apply to the president. Mr. W. W. Whit-

comb, 620 Atlantic avenue, Boston, Mass.

The J. G. Brill Co., Philadelphia, have

published an illustrated pamphlet show-

ing their three-spring electric truck, which

is famous for its smooth riding qualities

and is well adapted for steam railroad

conditions. The pamphlet contains some

testimonials from railroad men using the

truck that praise it very highly. It ought

to be read by every man in charge of rail-

read rolling stock.

Our friends have been very liberal in

sending us calendars for the coming year,

and some of them are of very artistic

character. At the head of these we would

like to mention that sent out by the Pratt

& Whitney Co., of Hartford. Conn., which

gives us separate slips for each month of

the year, suitable for being put in a frame

which the company sent us last year.

g i i
It is stated on what is called good

authority, that the Lake Shore contem-

plates the erection of additional repair

shops at Dunkirk, owing to the increased

business at that end of the line, and part-

ly to the crowded condition of the com-

pany's shops in East Buffalo. The com-

pany own valuable land at Dunkirk.

i i i
G.W. Hoffman, of Indianapolis, reports

that his business of selling metal polish

to railroad men is in a very flourishing

condition. His export trade is increas-

ing very rapidly.

g i ^
The New York office of the Cooke Lo-

comotive and Machine Co. has been

moved from 45 Broadway to 916 Have-

mcyer Building.

i g i
W. D. Forbes & Co , Hoboken, N, J.,

announce that Mr. Norman St. G. Camp-

bell has retired from the firm by mutual

agreement
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The Baltimore & Ohio Railroad is now
reaping the benefits of the improvements
that have been made to the property since

John K. Cowen and Oscar G. Murray
were appointed receivers. It was stated

by a noted critic of railway operations, a

few months ago. that if the receivers suc-

ceeded in increasing the train haul per

mile to 300, that they could be commend-
ed for having spent so much money in

buying new locomotives, straightening

curves, lowering grades and laying new
rail. Since June 30th a careful record has

been kept, and the results have been more
than gratifying to the management. Be-

fore new locomotives were purchased, be-

fore track improvements were made and
before the tonnage system of loading

trains was adopted, the average train haul

per ton per mile on the Baltimore &
Ohio Railroad was less than 225 tons,

and some old employes think it did not

exceed 200 tons. There are no figures

for comparison; but in July the average

was 334.76; in August, 356.41, and in Sep-

tember, 361.4, a very large and satisfactory

increase. The average would have been

still larger, but for the fact that on sev-

eral divisions, depending on coal for ton-

nage, but little or none was moved, ow-
ing to the strike.

During the month, we have recivcd from

the Q. & C. Company of Chicago, two

handsomely illustrated catalogs, one

showing all particulars about the Scott

boiler feeder and the other showing tlie

company's railway specialties. The Boiler

Feeder Catalog is very comprehensive aiid

gives a great deal of valuable information

relating to steam engineering. Every

man who has charge of steam boilers

would find this catalog a very useful ref-

erence to have on his desk. The Railway

Specialties Catalog shows the Priest snow
flanger at work, which is a very seasonable

illustration for this time of the year. It

shows the various jacks made by the

company, the McKee slack adjuster,

pressed steel journal box lids, and. in fact,

all the varied appliances for railroad work
handled by the company. Both of the

catalogs are gotten up in first-class style

and are of the standard size, tlie same as

Locomotive Engineering.

Engineer James McCullough and Con-
ductor William Conley, of the Pittsburg

division, and Engineer William Gloyd
and Conductor J. H. Cochran, of the Co-
lumbus division of the Panhandle, have

been requested to appear at the ne.xt

meeting of the trainmasters and dispatch-

ers, which is to be held in Columbus on
the first Tuesday in February. The train-

men and engineers will be asked for in-

formation regarding the handling and

moving of through and local trains, and

the causes of delay, and the best methods

of obviating such troubles. They will be

asked particularly to give their views

on the best manner of avoiding delays to

fast trains. This is a good plan, as the

ideas of practical men who have had ex-

perience with heavy trains on the road

will be of great value in the convention.

The Davis & Egan Machine Tool Com-
Iiany, of Cincinnati, O., again find it

necessary to increase their capacity, ow-

ing to their growing foreign and domes-

tic trade. They have secured the plant

formerly occupied by the Walton Iron

Company, located in Covington. Ky. The
building is 300 feet long by 100 feet wide,

and, with adjoining ground, occupies an

entire block. It is of modern construc-

tion, and will be equipped with electric

traveling crane, electric generators, air

hoists, hot-air system and all modern ap-

pliances. This new plant will simply be

an addition to their Cincinnati works, and

will be used for the manufacture of large

lathes, planers and boring mills. It is

located on the Chesapeake & Ohio Rail-

road, with tracks running into it affording

excellent shipping facilities.

The Jones & Lamson Machine Com-
pany have issued a new catalog, 6x9
inches, for 1898. in which they show up

the errors of screw cutting by the old

methods, and dilate interestingly on the

way they have eliminated errors of pitch

in their thread-cutting machines. The
written description explains all about the

Hartness automatic die and how they are

made, supplemented by the finest of half-

tone engravings. The talks on the errors

of taps and how they are overcome are

well worth the time of any man that has

to use taps or dies in his business. It is

an artistic expose of refined screw cutting,

and should be in every catalog file.

A modest little white folding pasteboard

card, having no device on the outer face,

except the cut of a mail-bag, inscribed

"The Lake Shore & Michigan Southern

Railway," and the compliments of the

season happily expressed on the inside,

over the signature of E. J. McMahon.
manager of the advertising department,

apprises us of the fact that the Lake Shore

is going to do business at the old stand

during i8g8.

Mr. Geo. A. Zeller, of 18 South Fourth

street, St. Louis, Mo., is sending out a

little pamphlet concerning "Stromberg's

Steam Users' Guide," which gives a good
idea of the scope of the book. A large

number of interesting questions are asked

which will put any man to quite a test

to answer. The book, we believe, an-

swers them all.

Harvard LIarvard University.

Lawrence Sclehtific School

OFFERS COURSES IN

Civil Engineering, Chemistry,
Mochnnlcal EngimHTlng, Ceology,
Electrical Ensineerlng, Itlology,
Mining and Metallurgy, Geuerai Science.
Architecture, Science for Teachera,
Anatomy and Physiology (aa a preparation for

Medical Schools).

i-'or Descriptive Pamphlet apply to

M. CHAMBERLAIN, Secretary.

N. S. SHALElt. Dean. Ciiinbrldge. Mass.

TANGYE'S
HYDRAILIC
JACKS.___

Get our Circulars.

J. F.

24 Warren St.,

This style is made in

sizes from 4 to 60 ton.

Ram and base are in

one piece, wrought
iron. Cylinder of spe-

cial hydraulic metal.

Jacks can be worked in

any position.

McCOY CO.

NEW YORK, N. Y.

I Oil! Such Waste Of Time!:
: And such work it used to be to get the
- hands clean and to keep the skin from

\

\ gettingrough, owing t( the strong soaps .

; we had to use; all this is done awa)
;

- with now since we u-^e

^
I AVA ^OAP which cleans easily and

;

z LrtT^ OyJtW ^ quickly, and leaves the
\ skin smooth and soft lust the Soap fur fngl-

;

; neers, Firemen and all Mechanics.

\ SMALL SAMPLE AND B00KLC1 BY MAIL FRLL.

I
Price for Regular Size Cake, 10 cents.

! If your dealer does not sell it. send 15c. to
!

I Wm. Waltke & Co..
! Sole Mnfrs., St. Louis,
; and receive a c.nke
; by mail, postage paid
i or tor %\ 'ZK) one do?..

\ cakes will be sent,

\ express paid, to any
! part of the United
; Stales.

\ Beware ofimitalionsl

; Every genuine cakt
- is in a carton as here
: illustrated IW
\ The word "LAVA"
\ registered as a Trade
• Mark in the U. S.

\ Patent Office.

^.^ Jjourtd Yolumes

Cocomotice »»

For 1597.
«« Gnginccrind

$3 00 post-paid.

ONL\ FORTV—'NVFF SAID.

Cocotnotioe Engineering,

256 Broadway, New York.
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Susquehanna Connecting Railroad

Passenger Engine.

In reading the history of counties, we

generally find that careful mention is

made of the first white child born in the

district from which the county was

formed. The descendants of the child

often make him or her tlie fountain-

head of a proud pedigree.

That may seem to be an orUl Ijegin-

fTrade-Mark Registered.]

NEW YORK. MARCH, 1898.

of Mr. John W. Oplingcr. general fore-

man of the shops.

The engine is finely proportioned, has

a handsome appearance, and has been

put together with great care. The lead-

ing dimensions are;

Cylinders—18x24 inches.

Steam ports—1^x18 inches.

Exhaust ports—3 x 18 inches.

Driving wheels, diameter—62 inches.

No. 3-

Packing—Jerome metallic.

Brakes—Westinghouse; American out-

side, equalized on drivers.

Train signal—Westinghouse.

Lubricators—Nathan, sight feed.

Injectors— Monitor, No. 9. .

Slide valves—Richardson.

Safety valves—3-inch Richardson.

Gages—Crosby.

This engine is now running out from

STltOUDSHUUG'S FIUST LOCOMOTIVE.

ning of a description of a locomo'.ivc, but

nevertheless it i-" quite proper in this case,

for the engine hereby shown enjoys the

distinction of being the first locomotive

built in Monroe County, Pa., and the

people in that region look with much
pride and affection upon the engine.

The en.ginc, however, deserves atten-

tion apart from pride of locality. It was

built at the Stroudsburg shops of the

Wilkcs-Barre & Eastern Railroad for the

Susquehanna Connecting Railroad. Mr.

W. H. Taylor, master mechanic of the

road, is the designer of the engine, and
the work was done under the supervision

Driving axle journals—8 x 10 inches.

Engine truck jornals—s!/2 x 10 inches.

Driving wheel base—8 feet 6 inches.

Total wheel base of engine—23 feet.

Boiler, diameter at smallest ring—58

inches.

Boiler pressure— 165 pounds.

Firebo.x— Length, 9 feet 6 inches:

width, 7 feet.

Tubes—Number, 204; diameter, 2

inches; length, 12 feet 8 inches.

Grates—Cast iron; four dumps; water

bars.

Hight from rail to top of stack— 14 feet

6 inches.

Jersey City, on the N. Y., S. & \V. R. R.,

pulling six coaches on one of the hardest

rins. Engine burns pea coal exclusively.

We are indebted to Mr. R. S. Lee, our

agtnt at Stroudsburg, for photograph and

particulars about tiiis engine.

g @ i
The Lake Shore and Michigan South-

ern Railroad are meeting with a great de-

mand for their "m:\il-pouch" calendars,

which proved so popular last year that

they rc-issiicd them for 1898. It is a

novel and at the same time a useful

calendar.
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Eight-Wheel Passenger Engine for

Japan.

The Brooks Loconioti\'e Works liave

just complelcd and sliipped an order of

twenty eight-wheel passenger engines for

the Imperial Government Railways of

Japan. These engines, here illustrated,

liave the jieculiarity of very small rylin-

Tlie boiler is of the straight type, witli

a firebox above the frame, and has a diam-

eter of 54 inches at the front ring. It is

a boiler that would be regarded as good
practice for a 17-inch engine, and, in fact,

few engines with 17-inch cylinders have

a boiler as large as this. The tender has a

sh.ping coal space which ends at a bight

concerning details will be found be-

low:

Gage—3 feet 6 inches.

Weight on drivers—50,400 pounds.

Weight on truck—24,100 pounds.

Weight, total—74,500 pounds.

Weight of tender, loaded—52,000

pounds.

— --ijjp—

BROOKS LOCOMOTIVE FOR JAPAN.

LocotHotive Endlneertng

\\ l^ tnd.

-*Ei.--
LofomolilY Enyineering ".\ Dolkr

TENDER OF JAPANESE LOCOMOTIVE.

ders. which .at this time of heavy power

witli large cylinders, seems to be. at first

sight rather a retrograde move in loco-

motive design; but a peek at some of the

other details to be described shows these

machines are not to be placed in the ranks

of the puny ones, for they can exert a

starting power of I.^.TOO pounds

of 20 inches above the frame aiul at a

point a little above the engine deck. A
set of six wheels carries the tender on

^Ya X 8-inch journals. Buffers at the rear

of tender, on each side, and the front

of engine, together with the screw coup-

ling, give a distinctively foreign air to

the machine. Some points of interest

Wheel base, total of engine— 19 feet 4

inches.

Wheel base, driving wheels—7 feet.

Wheel base, total of engine and tender

—38 feet 9 inches.

Length over all, engine—28 feet 354

inches.

Length over all, engine and tender—46

feet 6 inches.

Hight, center of boiler above rail—

7

feet I inch.

Hight of stack above rail— 12 feet ij4

inches.

Heating surface, firebo.x—89.9 square

feet.

Heating surface, tubes—965 square feet.

Heating surface, total— 1.054.9 square

feet.

Grate area— 15.2 square feet.

Drivers, diameter—54 inches.

Drivers, material of centers—Iron.

Truck wheels, diameter—2714 inches.

Journals, driving axles—6J/2 x 8 inches.

Journals, truck axles—4)4 x 7 inches.

Main crank pin—4 x 4^ inches.

Cylinders, diameter— 15 inches.

Pistons, stroke

—

22 inches.

Piston rod. diameter

—

2^/3 inches.

Piston rod packing—Jerome.

Steam ports, length— 14 inches.

Steam ports, width— ij^ inches.

Exhaust ports, length— 14 inches.

K-xhaust ports, width—2^/2 inches.

Bridges, width— I'K inches.

Valves, kind—Richardson.

Valves, greatest travel—6'4 inches.

Valves, outside lap— i inch.

Boiler, type—Straight top.
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Boiler, working pressure— i6o pounds.

Boiler, material in barrel— Steel.

Boiler, thickness of material in barrel

—

Vi inch.

Boiler, thickness of tube sheet

—

Yz inch.

Boiler, diameter of barrel—54 inches.

Seams, kind of horizontal—Quadruple.

Seams, kind of circular—Double.

Crown sheet stays—Radial.

Dome, diameter—22 inches.

Firebox, type—Sloping over frames.

Firebox, length—6 feet 6 inches.

Firebox, width—2 feet sJ'S inches.

Firebox, depth at front—59!-^ inches.

Firebox, depth at back

—

^I'/z inches.

Firebox, material—Copper.

Firebox, thickness of sheets, sides, door

and crown, Yz inch; tube sheet, Yi inch.

Firebox, mud-ring, width— Front, zYz

inches; sides, 2Y2 inches; back, 3 inches.

Water space at top—Front, 3Y2 inches;

sides, 5 inches; back, 4 inches.

Tubes, number—210.

Tubes, material—Solid drawn brass.

Tubes, outside diameter— 154 inches.

Tubes, length over sheets—g feet 7 1-16

inches.

Exhaust nozzle, diameter—4, 4 3-16 and

4fg inches.

Tender, type—Six-wheeled, rigid pedes-

tal, with sloping flat top.

Tank, capacity for water—2.400 gallons.

Tank, coal capacity—5 tons.

Tender, diameter of wheels—36 inches.

Diameter and length of tender journals

—4'4 X 8 inches.

Engine provided with; Three head-

lights, with 8-inch semaphore lens;

Smith's automatic vacuum brake on all

drivers and on tender; one Detroit No. 2

double sight-feed lubricator; ^-pint De-

troit lubricators on steam chests; two

Kiinkle 2^j-inch safety valves.

New Boiler Shops for Dickson Loco-
motive Worlts.

The Dickson Locomotive Works, of

Scranton, Pa., have recently put up a

fine new boiler shop, in which they have

excellent facilities for turning out first-

class boiler work. They have a powerful

hydraulic riveting machine, capable of

giving a pressure of 150 tons, and with a

range in work that makes it possible to

reach all parts of the boiler. They have

bending rolls which will bend sheets 16

feet long and I'i inches thick. They have

a machine for drilling all flue plates and a

large plate edge planer. Their new fur-

naces are of such capacity that the largest

sheets can be heated at one time, and all

injury caused by heating in sections is

thus avoided. All flanging of boiler plates

is done by hydraulic machinery. By the

use of large special shell drills, connecting

sheets, when fitted up, are drilled and

reamed in place, by which means the

holes arc seen to be in line and the dan-

ger of injury by punching is avoided.

Compressed air tools are used in caulk-

ing, drilling, reaming and bcadin.g tubes.
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Electric Motors.

We are continually being asked about

electric motors and electricity for rail-

roads, which shows a healthy desire on

tlie part of many railroad men to know
more about things generally, and we shall

endeavor to give, in as plain language

as possible, some of the leading points

regarding electricity as well as electric

motors and their application to railroad

work. They will not be technical, but

rather in a popular vein and easily un-

derstood.

The first question usually asked is:

What is electricity? We don't know, and

have the satisfaction, in our ignorance,

of knowing that nobody else does either.

V
Locomotive Engineering

PRIMITIVE MOTOR.

Fig. 2

ELECTROMAGNET.

There are several pretty theories which

caii be made to fit the facts of the case

with variations and clianges. but every

honest electrician, from Prof. Elihu

Thompson down to the revolutionizers,

will tell you they don't know. We know
pretty well what it does, and fairly well

how to control it; so what it really is

dees not matter so much.
Everyone is familiar with a horseshoe

magnet and a compass. If not. get one of

each for a little quiet experimenting.
They will only cost a few cents and are

the foundations of electricity as applied

to motors and other electrical machin-
ery.

The horseshoe magnet is a piece of-

steel, hardened at the ends after being
bent into a horseshoe and then magnet-
ized. This is done by passing an electric

curreiU around it. either from a battery or

from a dynamo, or by rubbing it on an-

other magnet in the right way, or by hold-

ing it near the "fields" of a dynamo so

as to have some of the magnetism (."mag-

netic lines of force," the electricians call

it) pass through it.

We know from simple e.xperiments

with the magnet that it exerts an
attractive power over a piece of iron or

steel (which are magnetic metals), and
if the piece is not too heavy it will lift it

in the air a short distance to the magnet.

It is on this principle that all motors ope-

rate; the revolving portion or armature

(in most cases) is attracted by the magnet-
ism of the stationary part or fields, and
by a little ingenious mechanism the at-

traction is made constant so as to produce

a constant revolution of the armature, and
any desired work is done by attaching it

to the armature shaft, either direct or by

gearing of any kind.

The horseshoe magnet is a permanent
magnet, so called because it retains its

magnetism a long time (although it is

not, strictly speaking, permanent), but it

is seldom used except for minor purposes,

for the reason that much more powerful

and economical results can be obtained

from electro-magnets, which ire simply

soft iron pieces or cores, surrounded by

insulated wire carrying an electric cur-

rent. These are only active while an

electric current is passing through the

wire, although there is a trace of residual

or resident magnetism in nearly all cases.

Suppose we take four horseshoe mag-
nets and fasten them as shown in Fig. i.

Inside this ring of magnets we mount a

wheel of wood with four iron projections,

as shown. We also put a fly-wheel on the

shaft to help it over the centers.

In the position shown the magnet
would pull or attract the iron pieces until

they reached the magnets. If then the

magnets were suddenly lifted out of the

way until the iron pieces had passed them
and then dropped down once more in

time to pull again at the next tooth or

teeth, a continuous motion would result.

This is, of course, an impracticable de-

vice, and is only shown to impress the

idea that it is magnetic atti action which

is at the foundation of all electric motors

in use to-day.

If instead of using these horseshoe

magnets we take an irort forging or cast-

ing, as shown in Fig. 2. and wind it with

insulated wire so as to enable an electric

current to flow round it, we shall have a

close resemblan^ to the average motor or

dynamo, and this forms in reality a large

and powerful horseshoe magnet of a modi-

fied form. One end (or pole) will be north

(that is, will attract the south end of a

compass needle), and the other south, and

a few experiments with a compass and

magnet will show, like poles repel each

other, while unlike poles attract. This

is the basis of the action of a motor.

Nov. h'a\'ing the motor for a glance at

the dynamo (in reality they are practi-

cally the same machine); or perhaps it

would be better to say, let us consider

the motor as being driven by an outside

pcwcr. so as to make it a dynamo. This

is really the only difference between the

two. If you drive a motor by a steam en-

gine it will become a dynamo and gen-

erate current; while if you supply electric

current to a dynamo, it will run as a

motor. Let us see why. as nearly as we
can.

It has been found that if a wire is moved
between the poles of a magnet (between

which the magnetic lines of force are sup-

posed to be flowing), a current of elec-

tricity will flow in the wire. Never mind
why it does—suffice to say. it does. The
rate and quantity of this flow depends
upon the strength of the magnet, the num-
ber of wires and the number of times per

minute they pass through (or cut) the

magnetic lines.

The moving wires form what is called

the armature, which usually has a soft

iron core over which the wire is wound,
the iron forming an easy path for the

flow of magnetic lines.

These wires passing through or cutting

the magnetic lines of force produce, or

have generated, an electric current in

them, which flows out through the me-
dium of the commutator, as the collec-

tion of copper strips on which the brushes

rest is called.

Reversing this process and sending an

electric current into the wires of the ar-

mature, forms or creates North and South
poles in the armature, which are attracted

by (and also attract) the poles of the

magnet (or field), and the armature re-

volves. It would stop, however, when
the North pole of the magnet and South
pole of the armature were together, if

the current was not continually switched

by the commutator into different sets of

wires on the armature, so as to always

make an attraction between armature and
motor, just as between our horse-shoe

magnets and the iron toothed wheel in

Fig. I.

In brief, and without going into many
details, this is why an electric motor
"motes."

1'here are still many points regarding

its construction and application to rail-

road work, which will be explained later,

if enough of the readers desire to have
them. If you want another dose of elec-

tricity, say so. and it will be forthcoming.

i i S
There has been for several years dis-

cussion going on in the Traveling Engi-
neers' Association concerning the best

time of the year to hold the conventions.

The practice has been to meet in Septem-
ber, but some of the members thought it

would be better to meet earlier in the

year. To settle the matter, a letter ballot

was recently taken, and the majority
voted in favor of continuing to meet in

Se])tcmher.
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Twelve-Wheel Locomotive — Chicago
& Eastern Illinois Railroad.

The I'lttsl)urgli Loconii>livc Works
have recently built some engines of the

"Mastodon" type for the Chicago &
Eastern Illinois Railroad. These engines

we illustrate, with a half-tone and a side

elevation giving the general dimensions

from which, in connection with the writ-

ten particulars, the most interesting points

of the machine may be gathered.

The reason for the use of this heavy

type of engine on a road free from what

points tleveloped by the (.)lder engines in

hauling heavy freight trains, and in the

new power the frames have been made
extra heavy, and the cylinders reinforced

at places known to be weak. All driving

wheels are e(|ualized together, and at the

rear pair the equali;;cr engages with a

double elliptic spring. The crosshead is of

the central draft kind with the two-bar

guide. The front end will require an elastic

imagination to call it extended, and shows
by its reasonable proportions a return to

rational practice. The crown sheet is

AW horizontal scams with butt joints,

sextuple riveted and welt strips in-

side.

Barrel of boiler—9-16 inch; dome, ^
inch thick.

Outside firebox shell—11-16 inch thick.

Diameter of waist at small ring—64
inches outside.

Working boiler pressure—200 pounds.

Firebox, length inside—126 inches.

Firebox, width inside—41 inches.

Crown sheet—7-16 inch thick.

Tube sheet

—

y^ inch thick.

CHICAGO & E.\STEIiN II.I.I.VOIS TWEr.VE-WIIEELEU.

our foreign friends call "banks," is, as

we are informed by Superintendent of

Machinery T. A. Lawes, because it is not

possible with the other power on the

road, to haul the same loads in winter as

in summer. The large consolidation en-

gines are rated at forty-seven loads in

summer and .^5 in winter. The new twelve-

wheelers will take fifty cars in winter, and

at this time are hauling fifty-six loads on
a grade 21 feet per mile. Their perfor-

mance is more than equal to expectations.

The coal used on these engines is what

is known as "run of the mine," and this

will explain the large grate area of 35.7

square feet.

Advantage has been taken of weak

supported by radial stays ijii inches in

diameter, except the three front rows,

which are sling stays. A general descrip-

tion is given below:

Fuel—Bituminous coal.

Driving wheel base— 15 feet 6 inches.

Total wheel base—25 feet 4 inches.

Total wheel base of engine and tender

—

S3 feet 7 inches.

Weight on drivers in working order

—

142,000 pounds.

Total weight— 172,000 pounds.

Cylinders—21 inches diameter, 26

inches stroke.

Driving wheels—54 inches diameter.

Main driving wheel centers—Cast steel.

Boiler of Illinois Steel Company's steel.

Side and back sheets

—

}i inch thick.

Water spaces

—

j'A inches sides and

back, 4 inches front.

Firebox ring—Double riveted.

Staybolts— i inch diameter, with hole

.V16 inch diameter drilled Ij4 inches deep

in outer end only.

Tubes of charcoal iron. No. 12 W. G.

Tubes, number—296.

Tubes, diameter outside—2 inches.

Tubes, length— 13 feet 6 inches, with

copper ferrules at back end.

Grates—Rocking.

Frames—4K inches wide throughout.

Piston packing

—

Dunbar.

Piston rods

—

Cambria steel, "CofJin

piocess," 4 inches diameter.



128 LOCOMOTIVE ENGINEERING. March, 18

o
o
<
o
a
o

U. S. packing on piston rods and valve

stems.

Slide valves—"American" balanced.

Guides of hammered iron.

Driving axles—Cambria steel, "Coffin

process."

Driving axle journals—8!-S inches diam-

eter. ID inches long.

Driving axle bearings—Magnus metal.

Springs—A. French Company.
Rods of hammered steel, I-scction.

Parallel rods with solid ends.

Rod bearings of Magnus metal.

Rod cups forged on.

Crank pins—Cambfia steel, "Coffin

process."

Injectors—Two Nathan, No. 10.

Firebo.x heating surface— 197 square

feet.

Tube heating surface, external—2,102

square feet.

Total heating surface—2,299 square feet.

Grate area—35.7 square feet.

Engine truck wheels—28 inches diam-

eter, steel tired.

Engine truck axles—Hammered steel.

Engine truck axle journals—5 x 10

inches.

Cab of steel.

Drawheads, front and back—Tower
automatic coupler.

Lagging—Magnesia sectional on boiler,

dome and boiler head.

Boiler front and door—Hydraulic

pressed steel.

Sanding apparatus—Leach.

Bell-ringer—Cooke & Strong.

Tender frame—lo-inch channel steel.

Tender truck—Four-wheeled, center.

Bearing—Fox Pressed Steel Company.
Tender wheels—33-inch cast iron.

Tender axles—Hammered steel, M. C.

B. standard, 5x9 inch journals.

Tank capacity—4.000 gallons.

Brake—Westinghouse and American,

combined: brakes on all drivers, tender,

and for train, g^-inch air pump.

The Indianapolis Journal says: The
closer relations being established be-

tween the Cincinnati, Hamilton & Dayton
and the Indianapolis, Decatur & Western

and the purchase by each of the roads of

1,000 new cars makes it evident that the

Indianapolis division of the Cincinnati,

Hamilton & Dayton is to become a more
important line to the system through its

connection with the Indianapolis. De-
catur & Western, as neither the Cincin-

nati, Hamilton & Dayton nor the Indian-

apolis, Decatur & Western for the last

two years has been able to supply orders

for cars which legitimately belongs to the

two roads, having to depend too much
on connections and fast freight lines to

help them out in the matter of cars. With
these new cars the Cincinnati, Hamilton

& Dayton will be one of the best equipped

per mile of any of the roads in this sec-

tion.
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Fads and Fancies in Locomotive
Building-No. 3.

In about 1S38 and i8jg the question of

more powerful engines came to the front,

and eight-wheel engines were just com-
ing into use when Matthew Baldwin, who
opposed the eight-wheel plan on the

ground of having too many parts and the

difficulty of keeping the drivers of exactly

the same size—more adhesion being

necessary than could be obtained with his

early engines—devised the plan shown in

cliart No. 3, and was granted a patent on
it December 31. 1840.

An independent shaft was placed be-

tween the truck axles and connected by

cranks and the long side rod to the main
drivers. The shaft carried a central cog
wheel which drove each truck axle,

through intermediate gearing; the inter-

h(-ur5 and 22 minutes, and was highly

commended by many; but in spite of this

and the most sanguine hopes of Mr. Bald-

win, there was no demand for these en-

gines, and this was the only one built.

In this connection it is interesting to

nrte some of the claims of the patent re-

fer! ed to. There were: A fan for blowing

the fire, placed under the foot-board and

driven by friction of grooved wlieel on

driver flange (we didn't dream of infring-

ing this when we designed the Gilderfluke

grate-shaker); metallic packing, of wire,

ii;slcad of hemp or wool, for stuffing

boxes; spiral and semi-elliptic springs at

er.ch end of truck frame, and several other

interesting points.

This engine is one of the many steps in

locomotive development, and as it is not

generally known, is sure to be of interest.

BOY'S LOCOMOTIVE THAT (iOHS.

mediate gears having wide teeth, so the

truck could pivot while the central shaft

remained parallel with the driving axle.

These gears were of such diameter as to

drive the truck wheels at the same sur-

face speed as the drivers: but it is rather

amusing to think of this feature, after the

inventor's objection to any slight diflfer-

ence in diameters of drivers, for the gear-

ing (of that day in particular) is much
more apt to cause trouble than the other.

This engine was built in 1841, and in

August of that year was put into service

by tlie Sugarloaf Coal Company. It

vvfeighed 30,000 pounds, with 11,775 pounds
on the drivers, and the balance on the

truck. The drivers were 44 inches and
the truck wheels 33 inches in diameter,

while the cylinders were 13 inches diam-

eter by 16 inches stroke.

On the trial trip it hauled 500 tons from

Reading to Philadelphia (,^4 miles) in 5

A Boy's Engine Tliat Goes.

One of tlie builders, Edwin Warner, of

Woburn, Mass., writes:

"We began to build the engine in the

cellar of the house, in January, 1897. The
pipe was cut and fitted, and the various

parts were put together. The boiler was
raised on jack-screws to the desired hight.

and then blocked until the legs were put

under. By July the machine became so

large that we had to leave it for a time,

and build a house for it in the yard. When
the house was completed, we took the

machine apart and carried the pieces out

and again put them together.

"The first trial was made late in August,

and from that time it was used until No-
vember 25tli. when it was put up for the

winter.

"The boiler is 3 feet long, and the

smoke-box 3 feet, making the iron work
of the engine 6 feet long. The boiler is 2

feet in diameter and has thirty-five lyi-

inch tubes. The firebox is about 15 inches

sc|uare, and is lined with fire bricks. We
use soft coal for fuel, and have a steam

pipe in the smoke-stack for a blower. The
boiler will stand 100 pounds pressure, but

we use but 45.

"The engine is six horse-power and

takes J;J-inch pipe. It has two oscillating

cylinders, each 3V2 inches in diameter.

The engine is reversed by means of four

valves, which are worked with one lever

in the cab. The wheels of the locomo-

tive are 30 inches in diameter, and the

shafts are 2 inches. We had pulleys for

wheels at the time this picture was taken,

but the machine proved to be too heavy

for them, and we had to get some car

wheels, weighing 175 poimds each. The
engine weighs about 4.000 pounds.

"The cab is 4J^ feet wide, and about

the same length. Hight from ground to

top of cab is 8 feet; to top of boiler is 6

feet. There are two seats, one on each

side 01 the cab. The inside of the cab is

arranged like a large engine, having a

throttle and reverse lever (from a rail-

road engine), steam gage, lubricator,

gong, injector, try-cocks, water column,

whistle lever, fire-door and lights for the

gages.

"Everything about the engine works

perfectly. Its length is 12 feet; the gage

of the track is 3K feet. We have ridden

about seventy-five miles over the 120-

foot track, going over it about 4,000

times. Our rails are wood, with heavy

strap iron on them. There is a large

oak tree at the end of the track, serving

as a bumper. We are near the railroad,

and the trains pass often. We whistle to

the engineers, who wave back to us.

"As we go to school, Saturday is our

day to run it, and then it was not uncom-

mon to see three or four teams and a line

of bicycles by the fence, and many men,

women and children in the yard. Next

summer we intend to extend the track, in

another direction.

"We had a sample copy of your paper

at the time we were building the engine,

and I read it through two or three times,

and found many helps in it."

^ @ S
Delay Caused by the Governor.
A bright Western master mechanic was

riding on the engine of a passenger train

when his hat blew off. The train, not be-

ing fast or important, was stopped and

backed up to recover the article required

to re-cover the shiny bald spot. The train

being over the limit of three minutes late

at the next station, the train despatcher

inquired the cause of the delay. "What
shall I say?" asked the engineer of his

master mechanic. "Tell him," replied the

witty M. M., "that the cap blew off the

governor."

It is needless to say that the officious

T. D. was satisfied, and the week's report

showed an engine failure due to the cause

reported.
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Practical Letters from PracticalMen.
^ T

All Ictlers in this Department must have 7iame 0/ author altaiJud.

Central American News.
Editors:

Believing tliat your readers iiiiRlu lil<e

to liear from an American in tliis section

of Central America, I have been led to

write you as follows:

The Ferrocarril of AcajiUla & Santa

coupled to the American car it stands ver-

tical.

Mr. Hcn.lee. wlio was, unlil recently,

our master mechanic, designed a system
01 brakes to work without brake beams.

It was an inside brake. As wood is very

scarce with us, and iron for beams is ex-

Unir>n Iron Works, of San Francisco, in

iS:Sj. She is an eight-wheeler, and her

spring rigging is under the fire-box. The
man who. designed her certainly had ideas

of his own, for the engine is unlike any
I ever saw, and I have been working on
all breeds of engines for nearly twenty

K.NCI.MO HdlSK .\.\Ii 1:K!'.\1H SHOP, S.VXTA AXA liAILUOAD.

Ana, in the Republic of Salvadore. the

road on which I am employed, has about

120 miles of track, and is equipped with

cars of both English and American
build.

There are 86 cars of English design,

and 114 of the American build, with the

standard M. C. B. truck, and equipped

with the Westinghouse automatic brake.

Thirty-one of the English cars are

equipped with air-brakes. The trucks of

the English cars are lower than the Am-
erican: wheels are smaller in diameter,

and have steel centers.

.'Ml freight cars have platforms. The
box is built after the style of the old Union
Line cars that were on the Panhandle

Railway in the latter part of the seventies

and early in the eighties. The roof is of

galvanized iron, braced by angle irons.

All draw heads are of wrought iron.

The low platforms of the cars compelled

Mr. K. Hendee. the Westinghouse Air

Brake Company's representative, who
equipped the cars with air-brakes, to run

the train pipe up through the pl.atform.

The angle C(H-k stands abotu 8 inches

above the beam, and when the hose is

];ia;iTi.N(; siiof, ,sa.nta ana sih)1'.s.

pensive, it was a tine brke for this coun-

try. Mr, Hendee resigned as master

mechanic, and therefore, never used his

brake system on this road: but some of

them are giving good service in Hon-
duras.

The engines are all Baldwins except

tun. Engine Xo. 1 was built by the

years. She is by far too long between

centers for this road. Her wheel base is

all out of proporton to her size. There
is no door on the front end. The whole

fiont must be taken down to see her

steam pipes. She is entitled to a place

among the freaks.

Engines from 6 to 11. inclusive, are first
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class io-\vheel Baldwins, outside crank, or

paddle-wheel, as we call tlicni, and all

up to date with air-brakes, and Monitor

injectors, siglit feed lubricators, extension

front, and iSo pounds boi'er presMirc.

strength and grief to bring guud results.

We manage to nii.x an American and Eng-
lish idea sometimes, and the service of the

road for Central America is quite good.

.Ml pnsscn.^cr trains carry a {irst-clas>

.\lU-IiU,\KE DHl'AUTMIC.XT, SANTA A.XA SHilI'S.

WiikK TIIAI.N'. SA-NTA ANA UAILUDAIl.

Here in Salvadore a machinist's lot is

not a happy one. Our pipe-dies and taps

are all .\morican make. Our pipe fittings

and pipe are mostly all English, and it.

therefore, reiuires considerable miin

horse car. A passenger can ride to the

depot, buy tickets for himself and liorse.

rnd the horse is thereby made a first-class

passenger. The scheme is a good one for

these countries.

Vou can judge our shops and air-brake

repair and instruction room from the

photographs. The ."Kcajutla and Santa

Ana Railway can boast of having their

shops nearer an active volcano than any

railway in the world. We are about I2

miles from Izalco. It is always active.

The Ferrocarril de Santa Ana is not

making any improvements in the mechan-

ical department at present, as they are

going to move from Sonsonate to Ar-

mania. Then I suppose we will have -an

air-brake room and more tools.

I am indebted to Conductor Cullen and

Engineer Clisbie for the photographs

which I send you.

Frkd Seltzkr.

Sonsonate, Sa/vadorc,

Central Amenca.

i i S
Automatic Lubricators and Relief

Valves.

Editors:

Having read and noted the comments

on things pro and con in your valuable

journal, 1 wish to submit some of my
views to your numerous readers who
are interested in the present improve-

ments in our present-day locomotives.

The lubricator has had a good run on

its merits, but will not feed oil to cylin-

ders using full pressure from throttle. Its

advantage over hand oiler is in having

a deposit of oil in pipe ready to drop

down as soon as throttle is shut off or

pressure reduced in steam chest. If any-

one considers, the construction of lubri-

cators—how the steam passes through

condensing tubes, both on top of feed

glasses, and the one to supply the neces-

sary Water to bottom of lubricator, to

raise the oil—he will readily see that it

has an impossibility to perform—to force

oil against full steam-chest pressure with

wide-open throttle. The most common
complaint we hear from our men is. that

the hand oiler will not take oil without

throttle being shut off, but with lubri-

cator throttle and lubricator open; or, in

other words, they try to oil through the

hand oiler rolling downhill, without dis-

turbing the lubricator. Now, to do this,

the suction of piston in cylinder must be

strong enough to overcome the lubricator

pressure or suck it down with the oil, or

lubricator pressure will blow out of hand

oiler valve when opened.

With the Nathan patent circulating

valve attachment to lubricator, the same

conditions exist; and if regulating screw

of same is not screwed up tight enough

to hold diaphragm valve seated against

lubricator pressure, it is wor.se, for it

gives a larger opening for pressure to

hr.nd-oiler valve. Now, this suction of

piston on oil pipes with engine rolling is

lost, or considerably reduced, by the use

of the steam chest relief valve. This valve,

in addition to this, has some other feat-

ures. They are put on in connection with

the pop valve to save chests, steam pipes.



Marcli, iSgS. LOCOMOTIVE ENGINEERING. 133

etc.; but do tliey do it? Let us see how
they do. We have an engine working full

capacity going up steep grade; our chests,

cylinders and pipes are heated as hot as

steani will make them. We turn over

hill and shut off to roll, say, two or three

miles. The relief valve opens, allowing,

along with the dirt and grit flying loose,

free admission for a large amount of cold

air to rush into chest. The cylinders, be-

ing much heavier than the walls of chests,

retain their heat and expansion longer

than the chests, and if nuts on steam-chest

studs are pulled up tight, the contraction

of the chest creates a strain that the iron

will not stand. This action being con-

tinuous when conditions favor it, I think

they will burst more chests than they

save. The chest pop is all right; but with

our engines and trains equipped with

power brakes, the necessity of reversing

an engine in the present day is a rarity,

and I think the relief valve should be

given credit for having done its duty, and
laid away. Those observations have come
from eighteen years' experience in all

branches pertaining to locomotive prac-

tice, in running and working as mechanic
both in shop and roundhouse. I had in-

tended to touch on other important

points, but, fearing to take your space, I

will close.

J. J. FtYNN.
Louisville, Ky.

Babbitt and Journal-Wear.

Editors:

It is a pretty well known fact that no
one likes to have his pet theories assailed.

Certain persons get it into their heads that

so-and-so is a good thing; they've never,

perhaps, had any tangible intercourse with

it, so to speak, but still they've got it

rooted into their systems that it's so.

They perhaps know or have heard that it

answers all right in certain cases, and they

straightway conceive an unbending and

inconsiderate admiration for it.

I was talking with one of these gentle-

men the other day, and the question of

babbitt or white metal casually cropped

up. His ultra-positive and unqualified

assertions on its behalf were such that I

could not resist remarking that, for all

he said in its favor, the fact remained that

it sometimes wore journals away much
quicker than brass did. Of course, he

proceeded to "give it me in the neck" for

this; so much so that I left him ponder-

ing on the matter, trying to decide

whether I was only mad or was trying

to fool him.

I fancy, after all's said and done, that

white metal is used more as a safety ap-

pliance than anything else. Take the case

of a main crank pin or a journal brass,

fo"" instance; one naturally wants to give

it all the chance he can, and sometimes

workmen, with that idea, after having ob-

tained a proper bedding, give a final

scrape on the brass all round the edges

of the pieces of babbitt, thus leaving the

latter standing up above the brass, "the

thickness of a piece of paper." This was
tht" practice on the London & North

Western engines when I was there. This

humors the bearing for the first mile or

two, till she's found herself. But as re-

gards wear, it depends on other consider-

ations; there are two sides to most ques-

tions. Babbitt in itself is all right if of a

clean texture to start with; but there are

contingencies; there generally are. I'll

state one:

Some years ago, I was engaged on re-

pair work in an English railroad shop,

and had several old engines through my
hands whose "big-end" brasses were

(when new) as shown in Fig. i. two gobs

of metal being recessed in at B. I found,

in every case, the crank pins worn as

shown in Fig. 2. (All the engines were

inside connected, as will be seen from

the crank axle here shown.) I remem-
ber the case of these engines particularly,

because it meant a lot of extra work for

me, as the wheels used to stand in a yard

with a lot of others, both new, stock and

repairs; and often by the time I had in

due course worked round to a particular

pair of rods, their wheels had got into

the middle of the wheel yard. Then, if

new brasses were required, I had to go

and true up the pins; this meant taking a

chip (for I never file when I can chip, nor

scrape where I can file) all round the

pin, as shown dotted at 0, afterwards fil-

ing and smoothing up witli emery cloth

and a coiled rope. Mad to be on your

back half the time, perhaps, if the cranks

happened to be low down. Not much

chance of getting twenty or more pairs

pulled out so as to be able to roll the

wheels round on a skid into a suitable

position. I knew my foreman; he'd have

said that any d d fool could do a job

when everything was just so. When you

bear in mind that these pins were in be-

tween crank webs 12 inches wide, you'll

perceive the beauty of the job, and under-

stj.nd how a frequent repetition of it

would impress one's mind. Had often,

it is true, to file up ordinary flat journals

under same conditions, when I found

them badly scored through heating; but

that was a much easier job.

As regards the reason for this wear, it

seems to me that the only explanation

is, that the babbitt acts as a lap in con-

junction with any grit that works its way
in. The soft metal forms a matri.x, hold-

ing the grit whilst the latter gets in its

work. Or you can look at it another

way: The wear will always come on the

softest of two rubbing surfaces; hence

the brass wears, and not the journal. This

is also true of babbitt if it is clean to start

with, in which case it will carry the wear

instead of the journal. If, however, a

lot of grit gets embedded in it, this will

protect the babbitt, so to speak. It be-

comes a case of grit versus iron, and the

latter wears the quicker. Wit'.i hard

bearings like brass or cast iron, the grit,

I fancy, gets ground up, and, mixing inti-

mately with the oil, is worked along out

of the journal or other surface.

The engines in question were quite old.

All the newer types had brasses as shown
in Fig. 3, babbitted in the six holes 6.

Their pins seemed to wear all right

though: the fact that they were steel as

against iron in the other cases evidently

does not affect the argument.

By the way, Webb, on the London &
North Western, uses white metal bear-

ings for his main crank pins, on some of

his engines—as least he did when I was

on that road, some years ago. The metal

is run on to the "brasses" as shown in

Fig. 4, which is a section through the

crown of one of them. You have to make

a good job of these "big-ends," too, or

else the driver will soon find himself "up

a tree." You must always keep them up

to their work; on the one hand, you

mustn't get them hot—on the other, you

mustn't have too much slack. If they

once get 1-16 inch, they'll soon have !4

inch
—"knock makes knock." .As long

as they kept all right they were a good
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job; wore like a bit of glass. But they

had to be nursed. Sorry I can't say any-

thing as to the rate at which these pins

wore. Was younger then, and perhaps

not so enquiring: added to which, it was

a rushing shop, where one was paid to

turn out work, not investigate. .'Vnd be-

sides, in deahng with repair jobs like this,

you don't handle your scale at all. All

you're concerned with is the size of the

pin. You work to your calipers, and the

turner to your pin wire gage, and you
don't trouble yourself whether the journal

is 8 inches or 7~ii inches.

By the bye, this London & North
Western metal was splendid stuff. You
could conjure with it. It was like steel;

you could stick a layer (and a thin one,

too) on anywhere, from a slide block to

the sides of a reverse lever, where the

jaw of the catch works (you'll think this

sounds "botchy"). I know of another

English line that would save hundreds

is of course needless to allude to

the safety thereby gained. If a main
crank pin runs hot, the driver's nose gives

him timely warning, and he can always

act in time to "avert a catastrophe," to

use a newspaper expression. But with

iron or steel bearings the case would be

dilTcrent. There's no give about them;

no half-way measures, so to speak; di-

rectly they go wrong the damage begins.

A certain superintendent of motive power

in England once tried steel "little-end"

bearings, and they made a grand job, until

one day one of them got the chill off, and

then—well, the whole side of the engine

was torn down. It was all right whilst

everything kept cool; there was no har-

bor of refuge, however, in the time of

trouble, as with brasses: when the thing

got hot, something had to happen. After

this one breakdown, steel bearings were

dropped like a hot potato.

I believe that, in a good many cases.

LocoDioUte Engineering

WILEY'S BOILER-TUU.NING AITARATUS.

of dollars a year if they had Webb's white

metal, if only for their main rods. I'll

tell you about this some other time.

Now, I don't want you to think I am
decrying babbitt : but some people have

an exaggerated sense of its importance.

It's all right where not exposed to sand

o"- grit. Its adoption is, in fact, in keep-

ing with the principle governing the use

of all bearing alloys, namely, to transfer

the wear from a surface you can't renew

to one you can. We therefore deliberately

make the latter the softer material, so as

to throw the onus of the wear upon it.

Thus, it is more easy to renew a valve

than a valve seat; and if the former is

mrde of bronze, it will wear in preference

to the latter. This idea is carried still fur-

ther on some English roads, by drilling

the face of the valve full of !/2-inch holes

and filling up with babbitt. This was
done in the case of both cast-iron and also

bronze valves.

Talking of the uses of babbitt, it

it wouldn't be at all a bad thing if, when
journals had once found their bearing,

you could borrow a magician's wand and
knock out the babbitt altogether.

I knew a successful driver in England
who preferred to run without babbitt in

his "big-end" brasses—which, by the way,

were same as shown in Fig. 3. If by
chance he ran the metal out of a new
pair, he'd always coax the titter to put

them up again with the holes empty. Be-

ing of a secretive nature, he'd never as-

sign a reason for this, other than that it

was a fancy of his.

A word, in conclusion, about the case

in question. I fancy a lot of the trouble

was due to bad babbitt. It was as soft

as pap. Don't believe the wear would
have been half as bad had Webb's metal

been used. Also, the concave pins tnay

have had something to do with it. It

seems probable that the dirt would work
down towards center of pin and stop there,

whereas a flat journal would work it

along and out sideways. I never had any

use for these hollow journals, anyway.

Nasty things to fit up. when the front end

is not uncoupled. Of course, if you are

sure you haven't taken too much off, and

that the bearing is "brass and brass,"

you're all right. In the case of a flat

journal with its ".^-inch side play (that's

what we generally give "over t'other

side"), you can tell by the aid of your

tommy bar how things are. You can't

do that with the round journals, how-

ever.

I've used babbitt throughout in its

popular sense, as synonymous with white

metal. I don't suppose that 10 per cent.

of the stuff now in use is made up accord-

ing to Babbitt's original recipe. As ;•

matter of fact, people can't agree as to

what that was, at least as regards the pro-

portions.

H. ROLFE.
Sera II Ioil. Pa.

6 ^ i
Apparatus for Turning Boilers.

Editors :

Herewith I inclose for your inspection

a rough sketch (from which engravings

were made) of a device for turning boilers

undergoing repairs. The arrangement is

now in use in these shops and is an entire

success. It consists, as you will see by

sketch, of two wooden trestles, one under

cylinder of boiler and one under pipe

attached to the fire door, two small rollers

on each trestle, a worm wheel and a

worm screw. The screw is attached to

the trestle, and the wheel bolted to the

pipe is flanged and riveted to a plate.

Six bolts go through fire-door hole and

through a plate washer inside of firebox

and through the plate the pipe is riveted

to. thus making secure without drilling

out any staybolts. A 2}4-inch angle iron

inside of pipe at outer end is used to pre-

vent collapse. The worm wheel is 24

inches in diameter, but should be 30

inches. One man with a bar 36 inches long

turned a boiler weighing 9 tons in eight

minutes, and the boiler having twenty-

two crown bars and four braces to each

crown bar. making it at least two tons

top-heavy, taking the fire-door hole for a

center. This device enables us to do all

work on our boilers down handed, such

as breaking staybolts, tapping staybolt

holes, riveting and caulking, putting new

sheets on cylinder, etc., enabling the men
to do twice as much work, and better

work than the original way, which has

been overhead. This arrangement is very

handy and quick, dispensing with block-

ing and all overhead tackle, therefore in-

dispensable, in my opinion, in shops that

have not got an overhead crane. The
whole arrangement did not cost over

thirty dollars, and was designed and made
by me.

David L. Wii.ev.

Foreman Boiler Maker, C. R. of N. J.

Ashley, Pa.
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Some Fall Brook Kinks.
Editors:

Grinding the joints of steam pipes is a

slow and tiresome job when done by

hand, contrary to the first impression

of the visitor in a railroad shop. The ap-

plication of power to this work through

the medium of compressed air has been

effectively solved by .'\ssistant Superin-

11 '



136 LOCOMOTIVE ENGINEERING. March. 1S98.

but tlie dead ash in one end of the fire-

box, while in the otiier end there is a

bright fire, you can make up your mind

something is radically wrong with the

drafting of the engine.

How. then^ should they be drafted?

Some will say that the draft should equal-

ize; that is, distribute the draft equally

throughout the entire grate area, caus-

ing each square foot of grate to consume

an equal amount of coal; and might say

the minimum amount for the maintenance

of any required pressure on the boiler.

Some will say, let the draft be slightly

stronger through the rear grates, be-

cause with the draft strongest there the

most coal will be consumed there, giving

an opportunity for the gases and smoke
to be better consumed in passing over

the remainder of the grates to the flues.

Others will say, draft slightly stronger

through the front grates, for in so do-

ing the lower flues that have a tendency

to choke and fill up will be kept open

there by utilizing the entire heating sur-

face.

If any variation of draft is made at

either end of the firebox, it should be

very slight; for if it becomes excessive,

it detracts from the remaining portion of

the grates. The part of the grates through

which the volume of the draft is passing

may be entirely too small in area to main-

tain the temperature of the heating surface

for any required pressure, causing the

engine to be an excessive coal burner,

and will make steam with difficulty.

Should this draft be not quite so con-

densed, but diffused over a little more

of the area by using a good quality of

coal, the engine may be made to steam,

but will make a very poor coal mile-

age.

With this varying of the draft through

the grates comes unequal temperature

against the flue sheet and through the

flues, the heat passing through some of

the flues faster than it can be absorbed;

while through others carbon monoxides,

caused by an insufficient amount of draft

or air through part of the grates, are

passing. As monoxides contain about 30

per cent, less heat than the dioxides, it

will readily be seen that the calorific

properties of the coal are not being

properly utilized.

W. J. Torrance.
Evaiisn'/Zf, Ind.

Qrate Bars Did Not Drop.

Editors:

Would you please allow me to correct

a statement made in your last issue, say-

ing that the grate bars dropped from a

locomotive on the Morris & Essex divi-

sion, Delaware, Lackawanna & Western.

The real cause of all the delay was that

the boiler check on the right side of En-

gine 116 stuck up. and the engineer could

not get the left-hand injector to go to

work; so he took the safe side, and pulled

his fire. This information I got from an

engineer on the above road.

W. A. E.\GLBS.

[On most roads the engineer would

have been "disciplined" for that job, as it

meant habitual neglect of left-hand in-

jector.—Ed.]

Small Expenditure of Valve Oil.

Editors:

Knowing you to be interested in the

economical handling of locomotives, I

wish to call your attention to a run made
by Engine 13s. for valve oil, as shown

by performance sheet for December, iSgy.

This engine is credited with making 4.600

miles on seven pints of valve oil. En-

gine 135 is a Schenectady engine, 19 x 24;

5 feet 10 inches wheel. She runs from

Ennis to Denison, a distance of 107 miles:

is in passenger service, and train is from

five to six, and sometimes seven, cars.

Engineer, H. Gentry. What do you think

of it?

C. A. BeckwiTh,
Houston & Te.xas Central R. R.

Ennis, Tex.

[That is a good record, but we have

dene better. The writer fired and ran

locomotives for seven years without using

any valve oil. All the locomotives on the

road—and there were about 100 of them

—

made similar records. When the engines

went in for repairs the valves looked like

a bird's-eye map of the Rocky Mountains,

and the cylinders looked like a well-

plowed field. We reckon that saving

valve oil increased the coal consumption

25 per cent. We suspect that the same
money saving has resulted from the small

quantity of valve oil used on the engine

our correspondent refers to.—Ed.]

Apathy in Putting On Automatic
Couplers.

Editors:

I notice that the railroads have been

granted an extension of time to put on
automatic couplers and power brakes on
cars and engines used in interstate traf-

fic.

The plea of some roads has been

—

they have not been able, on account of

the light business they have been doing

during the past three or four years, to

take out the old couplers, which appar-

ently were as good as ever, and consign

them to the scrap pile and put automatic

couplers in their places. As far as old

cars which have not had any repairs made
on their draft rigging since this law was

first framed, this argument seems reason-

able; but I would like to ask why we see

so many cars and engines, either new or

eiUirely overhauled during the past year

or so, come out of the shops with the old

style of couplers—in some cases brand

new couplers of the old style being used.

I have noticed several engines shown in

the engravings of your paper, showing

the old couplers on new engines, and I

see cars every day that have either been

built or repaired within a year or so with

the old style still in use. Why should

not all new engines and cars have auto-

matic couplers provided when built; or

whenever an old draw-bar has to be taken

out of a car, why not replace it with an

automatic coupler? It seems to me a

gi eat many would be changed in this way

in making repairs. The only saving in

putting in old draw-bars is the difference

in first cost, and won't this be more than

balanced when that draw-bar has to be

removed and a new one put in its place

after all? The only gain I can see is the

use of the old, cheap draw-bar for a while

longer, and when the new one is put in

it is not a year or so old. This gain is

lost several times over at the scrap pile,

as a great many of the draw-bars which

will some day find themselves there will

mean to their owners a loss of almost

their original cost.

Geo. W. Titcomb.
Saco. Mc.

[The practice which our correspondent

refers to is unfortunately very common
all over the country, and it is a conspic-

uous sign of bad management. The prac-

tice reflects the policy, "Let us do every-

thing as cheaply as possible to-day, for

to-morrow we may be fired out."— Ed.]

Moving an Engine with Wheels
Misplaced.

Editors

:

In looking over the February number,

I find, on page 83, the question and an-

swer, "Effect of Changing Main Driver

End for End." Experience comes ahead

of theory. Some two years ago I took

the wheels out from under an engine to

have her tires turned; took them to

Biooks shop. When they came back,

everybody was in a hurry, and wheels

were put into her just as they stood. En-

gine was closed up, fired up, and ready to

go. In forward motion she started back.

They called me. I found wheels end for

end. Disconnected tank from engine, run

engine on table head first, and back into

shop head first, reversing lever in back

motion, reversing main wheels reverse

motion of engine. I do not intend this

to criticize anyone; merely my own ex-

perience. Yours truly.

C. A. Sherman,
Foreman Shops.

Dunkirk, N. Y.

[We have no doubt that the experience

of our correspondent is exactly as de-

tailed, and the fact that the engine moved

back does not disprove our proposition,
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for the reason that we attempted to

demonstrate by lines what would occur

under certain conditions. This reasoning

looks right on paper. Is it not possible

that the coupling up of the eccentric rods

had something to do with beliavior of

the engine referred to above? We have

known engines to have the go-ahead rod

coupled to the back-up eccentric, and

move in the opposite direction to that in-

tended.—Ed.]

i i i
Ogdensburg & Lake Champlaln

Compound.
The annexed engraving shows one of

a group of compound consolidation en-

gines lately built by the Schenectady Lo-
comotive Works for the Ogdensburg &
Lake Champlain Railroad. The foMow-

Greatest travel of slide valves—6J/;

inches.

Outside lap of slide valves—H. P., i'A

inches; L. P., i% inches.

Inside lap of slide valves

—

'/i inch.

Diameter of driving wheels outside of

tire—54 inches.

Material of driving wheel centers—Cast

steel.

Driving-box material—Main, cast steel;

balance, steeled cast iron.

Diameter and length of driving jour-

nals—Main, 8^^ inches diameter by ii

inches; balance, 8 inches diameter by ii

inches.

Diameter and length of main crank jjin

journals

—

6'/z x 6 inches, and 7 inches

diameter by sli incites.

Outside diameter of first ring of boiler

—62 inches.

Kire brick, supported on—Water tubes.

Heating surface, tubes—2,069.3 square

feet.

Heating surface, water tubes— 11.5

square feet.

Heating surface, firebox— 162. i square

feet.

Heating surface, total—2,243.1 square

feet.

Grate surface—30.8 square feet.

Smokestack, inside diameter— 18 inches

top. 16 inches near bottom.

Smokestack top above rail— 14 feet I^
inches.

Boiler supplied by—Two injectors,

Monitor No. 10, R. and L.

Weight of tender, empty—36,300

pounds.

Journals, diameter and length—4}^

inches diameter by 8 inches.

OGDENSBUUG & LAKE CHAMPLAIX COMPOUND.

ing are the leading dimensions of the en-

gines:

Fuel—Bituminous coal.

Weight in working order— 153,000

potmds.

Weight on drivers— 135,500 pounds.

Wheel base, driving— 15 feet.

Wheel base, rigid— 15 feet.

Wheel base, total—22 feet 10 inches.

Diameter of cylinders—H. P., 22 inches;

L. P., 34 inches.

Stroke of piston—28 inches.

Horizontal thickness of piston—5-)4 and

4}i inches.

Diameter of piston rod—3^4 inches.

Size of steam ports—H. P., 20x2;s
inches; L. P., 23 x 2^^ inches.

Size of exhaust ports—H. P., 20 x 3

inches; L. P., 23x3 inches.

Size of bridge ports— i-K inches.

Kind of slide valves—.\l!cn-.'\merican

balanced.

Working pressure—200 pounds.

Material of barrel and outside of fire-

box—Carbon steel.

Thickness of plates in barrel and out-

side of (irebo.x—Ji, 11-16, 14 and 7-16

inch.

Firebox, length— 1083-16 inches.

Firebox, width—41 inches.

Firebox, depth—Front, 67% inches;

back. 64?^ inches.

Firebox plates, thickness—Sides, 5-16

irch; back, 5-16 inch; crown, ^ inch;

tube sheet, yi inch.

Firebox water space—Front, 4 inches;

sides. 3'/2 to 4 inches; back, i'A to 4!^

inches.

Firebox crown staying—Radial stays,

1% inch diameter.

Tubes—Charcoal iron.

Tubes, number of—306.

Tubes, diameter—2 inches.

Tubes, length over tube sheets— 13 feet.

Wheel base— 15 feet 3 inches.

Tender frame— lo-inch steel channels.

TotaJ wheel base of engine and tender

—49 feet 1 1 inches.

Total length of engine and tender—59

feet 5 inches.

Engine provided with: Two 3-inch

Crosby safety valves; Mcintosh blow-off

cock; Westinghouse-.-\merican brake on
all drivers, tender and for train, g'/i-inch

air pump; magnesia sectional lagging on
boiler, dome and cylinders; Leach sand-

feeding apparatus: Trojan coupler at

front of engine and rear of tender; Ke-

wanee tender brake beams: one 18-inch

headlight (maker, "Star"); Ashcroft

steam gage.

S ^ i
The Pennsylvania Railroad Company

are reported to have ordered a hydraulic

riveter of 100 tons capacity for their shops

at .Mtoona.
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The Value of the Ultra Practical En-

Stlneer.

The ultra-practical man who declares

that he has no use for the scientific prin-

ciples of engineering, is not so common
as he was, but his voice is still heard in

workshops, engine houses, and even in

more imposing places. The men who
talk in that way send forth the brayings

of ignorance; but, unfortunately, the

sounds are sweet to certain mentally lazy

persons who would like to learn all that

is necessary about engineering matters,

without the exercise of any mental effort.

It is wonderful the amount of mental

laziness there is among people u-ho have

not received good rational discipline in

their youth. Men who will labor with

their hands early and late, and who are

industrious and energetic physically, are

frequently infected with intellectual par-

alysis when they find it necessary to study

something by aid of books. They do not

realize that books contain the work done

and discoveries made by previous genera-

tions of investigators. The expression

Science is to these men abhorrent. Yet

the science of anything is a very mild and

harmless thing when it is examinefl with-

out fear or guile. The science of a subject

is nothing more or less than the statistics

of collected and digested facts that have

been gathered fromv.trious sources. Every

science is founded on what people have

found out about t''e subject. The growth

of the science of steam engineering is a

i^ood illustration.

Thousands of years ago certain wise

men of the East knew that when water

was heated that it turned into vapor which

could be made to do work. They also

knew that air and water expanded when

heated, and they made toy fo'.mtains that

were operated by that motive power. The

patient labors of investigators may have

been expended for centuries in finding

out these meagre facts. Yet they were

the foundation of what is now known as

the science of thermo-dynamics, a rather

high-sounding name for the philosophy

of facts relating to the mechanical action

of heat.

There was from about the beginning of

our era a long season of darkness when

no new facts were learned about steam,

and perhaps important discoveries were

lost. It was well into the sixteenth cen-

tury before anything new was added to

men's knowledge of steam. This was the

d.scovery. by Dr. Cardan, an Italian, that

a vacuum could readily be created in a

closed vessel by the condensation of

sleani. TI.e v.V.ue that his con eniporaries

put upon Dr. Cardan and his discovery

may be inferred from the fact that writers

of the day called him "a philosopher, a

juggler and a madman."
That madman's discovery, nevertheless,

formed the basis of nearly all experiments

to make steam do useful work for nearly

two hundred years, until about 1705 New-
ctuuen. an Englishman, applied steam be-

neath a piston, then condensing it and

creating a vacuum that utilized the pres-

sure of the atmosphere to push the piston

down.

During the tw-o hundred years of wait-

ing to do something of practical value

with heat through the medium of steam,

philosophers in nearly all countries in

Europe were experimenting. Each in-

vestigator learned a little, and succeeding

investigators used the facts obtained to

guide their own researches. Methods of

expelling air from vessels where a vacuum
was to be created by the condensation of

steam were improved; vessels to endure

pressure were strengthened; the safety

valve, the plug cock and a great many
other appliances necessary for controlling

and regulating the flow of steam were

brought into use. By small driblets the

stream of steam engineering knowledge
was increasing in volume, and every suc-

ceeding engineer was utilizing the dis-

coveries of his predecessors to greater ad-

vantage. .\mong the most useful of the

hssons of experiment and experience

were those which taught investigators

practices that ought to be avoided. It has

e\'er been thus in the discovery of facts

relating to steam.

In the construction of his atmospheric

engine. Newcomen combined a variety

of apparatus previously tried by others,

and produced a train of mechanism that

h; rncssed ster.m. fo to speak. His en-

gine was exceedingly crude, cumbersome

and slow-acting, but it was the direct pro-

genitor of the modern steam engine.

Steam was admitted by hand-operated

valves to the lower end of the cylinder;

then it was condensed by flooding the

outside of the cylinder and the piston

with cold water. When the vacuum was

formed by this means down came the pis-

ton with a crash and it was ready for a

new stroke. The speed of the original

engine was six or eight strokes a minute.

When this engine had been at work for a

year or two pumping water to the entire

satisfaction of the owners, it, one day,

started off at about double speed, to the

amazement of those in charge. An in-

spection showed a hole in the packing of

the piston, which had permitted the water

for condensing to pass inside the cylinder,

where it did its work much more ex-

peditiously than when it was kept on the

outside. The man in charge profiled by

the accident and the jet condenser had in-

vented itself.

It would be tedious to follow, step by

step, the improvements effected on the

engine for the next fifty years; till James

Watt made a ratlical change on the New-
comen engine by employing a separate

vessel for the condensation of the steam.

By this time the latent heat of steam had

been discovered and also a great many
other facts which indicated the wonderful

future for this means of using heat as a

mode of motioti. But the engineers who
took the lead in giving to the world the

wonderful blessings imparted by the use

of steam were men who had studied what

others had done before them. They added

the discoveries of the past to their own
labors and became leaders. There were

no doubt ultra practical engineers in

those days, who considered themselves

wonderful fellows because they could start

and stop the engines and keep the steaiiT

up. They, no doubt, imagined that they

knew all about steam engines that was

v,-orth knowing, and despised the savants,

who were scheming to produce improved

condensers that would convert all the

used steam into water; valve gear that

would utilize the expansive force of steam,

and all the other changes that converted'

an apparatus of shocks, bumps and

screeches into a smooth-runniiig steam

engine. The savants were often mere me-

chanics, blacksmiths, millwrights, mining

foiemen and copper workers who were of

inquiring minds and learned all they could

find out about steam and the machine to

which it imparted motion. The ultra

piactical men passed away like other non-

entities and other animated machines,

leaving no mark behind them. The sav-

ants reached glory in their own time, an \

their names will be celebrated as long as

industrial triumphs move men to admira-

tion.

What was true of the passive man and'

the man of endeavor in the past is 1 rue-

to-day. The man who is willing and ready-
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to learn wliat former generations have

found out about his business is the man
whose future, worked out by his own
hands, will have something for succeed-

ing generations to imitate.

i i i
Diameters and Areas.

Nearly all mechanics arc becoming so

familiar nowadays with figuring up areas

of circles, that they are not lil<ely to make
the mistake of supposing that a 4-inch

flue is only double the cross-section area

of a 2-inch fiue. Yet mistakes of that

kind were very common a few years ago.

A very serious blunder that resulted

from this ignorance happened some years

ago, and a highly successful master me-

chanic failed to detect the mistake. He
sent word to a division foreman to double

the capacity of a pipe that supplied water

to a certain water tank. The foreman

examined the pipe and found it 2 inches

diameter, so he ordered several hundred

feet of 4-inch pipe, thinking that that was

the way to double the size of a 2-inch

pipe. The requisition passed the master

mechanic's ofBce without detection, and

the pipes would have been laid down had

a draftsman not happened to see some
correspondence about where they were

to be sent. He detected the mistake and

made the others understand that measur-

ing the diameter and doubling it increases

the cross-section area four times instead

of two times. The problem when figured

out is, of course, 2 inches diameter equals

3.1416 square inches area. That multi-

plied by 2 gives 6.2832 square inches, the

cross section wanted. The diameter of a

pipe that will produce that opening is

found by dividing the quotient 6.2832 by

.7854, then taking the square root of the

quotient, which gives the diameter of the

pipe equal to twice that of the 2-inch pipe.

In other words, the diameter required is

2.83, which is about equal to 2 13-16

inches.

Young mechanics who are ambitious to

imderstand the mechanical calculations of

their business will find this a good prob-

lem to practice on. They can take all sizes

of pipes and figure their capacity out in

relation to other sizes.

i i i
How Large Can Orate Area Be Made

Advantageously ?

In the February number of L0CO.MO-

TIVE Enpineering there is an engraving

showing one of a large number of Erie

locomotives that have been changed from

simple engines with ordinary firebo.xes to

Vauclain compounds with Wootten fire-

boxes. The change has excited surpris-

ingly little comment considering its im-

portance, for it involves a most enter-

prising experiment, or else displays a

knowledge of facts respecting the use

of fireboxes with huge grate surfaces that

are not in possession of railroad men gen-

erally.

These engines with the Wootten fire-

boxes are to be employed all over the

main Hne of the Erie system, which ex-

tends from New York to Chicago, and

therefore entails the use of bituminous

coal for fuel on a considerable part of

the railroad's mileage. The experience

of other railroads with Wootten fireboxes

seems to have indicated that they were

not successful as good steam-makers, ex-

cept when burning very fine coal. Some
engineers appear to think that the greater

the grate area of a boiler the more water

will be evaporated per pound of coal

burned; but others hold that a point may
soon be reached in a locomotive where

the grate area is too large for the eco-

nomical consumption of fuel. Both sides

appear able to cite facts in support of

their opposing contentions, and it may
be that the introduction of so many loco-

motives upon the Erie system with Woot-
ten fireboxes may settle an important

question that has long been in doubt.

The Erie people have had a good many
locomotives in use for several years with

Wootten fireboxes, and it is to be pre-

sumed that they knew what they were

about when they determined to make the

wholesale change referred to; but the ex-

perience of others who used bituminous

coal in Wootten fireboxes does not seem

encouraging to the success of the new
venture. Until the Erie people began

using Wootten fireboxes for the burning

of bituminous coal, no railroad made a

success of engines of the same kind burn-

ing that fuel. This does not, however,

imply that success is impossible, for many
things that have been failures have ulti-

mately been made to work satisfactorily.

During the earlier life of the Wootten

patents vigorous eflforts were made by

those interested in the invention to in-

duce railroad companies to patronize that

style of firebox; and not a few railroad

managers were persuaded that the large

grate area would lead to material saving

of coal, or that it would make practicable

the use of inferior coal. This led to en-

gines of that type being tried on the Wa-
bash, the Chicago, Burlington & Quincy,

the Union Pacific and other Western

roads, but they proved expensive experi-

ments, although the engines were able to

burn inferior coal that would not make
steam in smaller fireboxes. The action

of bad feed water seems to be peculiarly

destructive to Wootten fireboxes, and

probably did more than anything else to

make locomotives with Wootten fire-

boxes unpopular on Western railroads.

Another thing that militates against them

is that Western locomotive engineers do
not take kindly to being located on the

top of a boiler, and that man's influence

is very strong in turning the public opin-

ion of a railroad against any particular

class of engine.
' The overwhelming testimony of the

men at the heads of the mechanical de-

partment of Western railways, where

Wootten locomotives were introduced,

was, that the fireboxes were excessively

expensive to maintain, and that repairs

had to be made so often that the engines

lost mileage through that cause of delay.

If an engine for any cause fails to take

its turn with the others, it soon becomes

an e-xpensive luxury, for a few pounds of

coal saved per mile is of small conse-

quence in comparison with having the

engine constantly at work, especially in

busy times when locomotives are scarce.

There were constant complaints that the

Wootten locomotives were notorious for

leaky tubes. This is not the case on

Eastern roads, where these engines burn

anthracite slack; but there were, no doubt,

peculiar causes in the West which brought

about this undesirable condition of things.

A firebox that has flues leaking a great

part of the time is certain to waste coal,

lead to annoying delays, and to cause

irritation to everyone interested in hav-

ing the engine do its work satisfactorily.

It is likely that the Erie engines burning

bituminous coal will throw light upon the

cuestion of what size of grate can be use'l

to the best advantage in burning the

ordinary run of coal. Experiments made
on the Purdue University locomotive test-

ing plant seemed to indicate that a de-

crease of water evaporation per pound of

coal went steadily on as the fuel burned

was increased beyond 30 pounds per

square foot of grate area per hour. An
engine with a Wootten firebox on the

undulating roads of the West will fre-

quently be required to burn less than ten

pounds of coal per foot of grate area per

hour. Steam engineers designing a sta-

tionary engine plant will not, if practic-

able, provide less grate area than what is

necessary to keep the coal consumption

about twenty pounds per square foot of

grate area per hour, but practices which

are unquestionably sound in stationary

boiler practice with natural draft are al-

together wrong with the forced draft and
varying conditions of steam generation

that prevail with locomotives.

No matter what the grate surface of a

locomotive may be it must be covered

over all the time the engine is working
steam to a depth sufficient to prevent the

admission of air so freely as to lower the

g.iseS of combustion below the tempera-

ture of ignition, or the point where com-

bination of oxygen with the carbon and

hydrocarbons of the fuel takes place. If the

air comes in to depress the temperature

below that point, a refrigerating efifect fol-

lows, and the air is wasted cooling the

fire and heating surface.

A somewhat edifying experience of this

was gone through by the Chicago, Bur-

lington & Quincy in the early eighties,

with two Wootten locomotives wliicli

they purchased. It was found in the or-

<linary run of work, while burning

screened coal, that these engines did not

work so satisfactorily, while burning more
fuel than common eight-wheel engines
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that were doing the same work. Mr.
Wootten happened to be in Chicago, and
wanted to try one of these engines in haul-

ing twice the weight of train it had been

accustomed to handle indifferently. When
he examined the coal, however, he refused

to use the lump quality and insisted on
obtaining slack. That was procured, and

the performance of the engine was away
beyond anything ever seen before. The
engine steamed freely, a thing she had

never done before. The reason of this is

easily enough identified. The slack coal

made such a compact bed on the grates

that there was no air passing up through

holes to perform the refrigerating process.

A fatal objection to the utility of the en-

gines was that there was not a steady sup-

ply of slack coal procurable, and they kept

Tip their bad reputation until changed.

The grate area of these engines was cer-

tainly away beyond the size practicable

with ordinary bituminous coal as fuel.

Covering up two feet in front of the grates

might have helped matters and led to a

fair average.

The Erie people have now so many of

these engines in their service that they

must be made to work successfully. It

may be that the company have arranged

to have a bountiful supply of slack coal,

but if that cannot be done the engines

must be made to burn run of mine coal,

liie changes necessary to do that properly

will be interesting to every one who is

concerned in finding out how large the

grate area of a locomotive can be made to

advantage.

Hot Hand Rails.

Simplicity is a very desirable thing in

locomotive designing, and it is a good

plan to reduce the number of parts as

much as possible; but this sound ten-

dency may be carried too far. It is quite

a number of years ago now since a master

mechanic, with a genius for reducing

parts, used one of the hand rails of the

locomotive as a steam pipe for the blower.

The plan was not new, for the writer fell

off an engine in Scotland thirty years ago,

because his hand failed to keep hold of a

blower-pipe that was used as a hand rail.

The man in charge of the principal ma-

chine shop was responsible for the hot

hand rail, and he refused to change it,

saying that a man could easily take a piece

of waste in his hand to prevent the skin

from getting roasted. It was only after

another man fell off an engine from the

same cause, and got nearly killed, that

the danger was admitted and a change

made. Part of the convincing argument

against steam pipes as hand rails was the

arresting of the locomotive superinten-

dent by direction of the sheriff substitute

of the county where the accident hap-

pened.

There are no sheriff substitutes in

America with power to order the sum-

mary arrest of men who seem responsible

for loss or jeopardy of human life, and

that is perhaps the reason that locomo-

tives are to be found in different parts of

the country with steam-heated hand rails.

There is no excuse for the practice, and it

ought not to be tolerated. Within the

week one of our correspondents sent word
that he could not write, because he was
suffering from a badly burned hand. He
had the option of falling off the engine of

an express train or of roasting his hand.

It is simply brutal to make an alternative

of that kind.

Preventing Radiation of Heat.

An important contribution to the sub-

ject of boiler and steam-chest covering

was made in a paper contributed to the

New York Railroad Club by Mr. Wallace

W. Johnson. The author of the paper

seemed to be thoroughly conversant with

the advantages of having hot surfaces

protected from radiation of the heat gen-

erated, although some of the engineering

authorities cited, such as Stephen Roper,

were simply ridiculous.

If there is any one important means of

heat-saving habitually neglected more
than another by many railroad men, it is

the conserving of heat after it is gen-

erated. They will spare no labor and in-

genuity to make a boiler generate as much
steam as possible per pound of fuel; but

after that is attended to, they seem to

think that their full duty in the interests

of economy is entirely performed. This

is a subject to which we have devoted a

great deal of careful attention, and we
firmly believe that the losses that result,

in locomotive practice, from leaving the

hot surfaces exposed to refrigerating in-

fluences wastes more heat than even the

work of the poor fireman. The losses

from the hot surfaces being improperly

protected is something of an unknown
quantity, and therefore do not appeal

strongly to the man who really desires to

have the locomotives under his charge

operated as economically as possible.

When an engineer uses 30 cents' more

oil than another one in going over a divi-

sion, there is explicit basis for discipline,

even though he may do the work with a

saving of two dollars' worth of coal; but

when a locomotive with sieve-like lag-

ging loses one-tenth of the heat utilized

by one which has the boiler, cylinders and

steam chests properly protected, the meas-

ure of the saving is absent, and the waste-

ful boiler and other parts are reputed to

be just as good as those that hold the heat

generated.

We know of no important department

of locomotive engineering which has re-

ceived so little intelligent attention as the

advantage of having the radiating sur-

faces properly protected. Experiments

made on testing plants, and by no end of

engineers using the steam-engine indi-

cator, show that the condensation of

steam in locomotive cylinders varies from

20 to 45 per cent. There are few engines

that do not lose the use of 25 per cent.,

or a quarter of the steam generated, be-

fore it begins to push the piston. A con-

siderable part of this loss is beyond pre-

vention, but there is a large part of it

which results from the cylinders being

poorly protected. That part can be saved'

by the use of good non-conducting lag-

ging.

For the reason that the losses from

radiation are not readily apparent, wood
boards have been the material principally

used for locomotive lagging, and we know
of nothing less efficient for the purpose.

The only argument in favor of wood as

lagging is that it is cheap in the first in-

stance, and the shop carpenter knows how
to put it on. It is no sooner on than it

becomes a sponge of holes, through which

the air of heaven passes freely and car-

ries away the fuel products to raise the

temperature of the surrounding atmos-

phere.

A good object-lesson of what this use-

less diffusion of heat means may be

learned by standing on a station platform

when a locomotive passes. It sends forth

a warning for yards in every direction,

and everyone within its influence feels

that the passing heat is a source of com-

fort to the whole country. All that heat

which gives transitory comfort ought to

be held in the boiler and steam chest to do

its best in hauling and heating the train.

It would not be difficult to make a

fairly useful test of the difference in heat-

loss between a well-lagged boiler and one

that had the radiating surfaces poorly pro-

tected. When the Purdue University had

their first locomotive in the test depart-

ment, it was found that when the fire was

drawn at 5 in the afternoon, steam went

entirely down about midnight. The boiler

was lagged with wood. The new engine,

whose boiler is lagged with magnesia

covering, has steam in the morning, after

the fire has been drawn at 5 o'clock. It

would be interesting to take two locomo-

tives, one lagged with wood, the other

with recognized good non-conducting

material; draw the fires at the same time;

see when the steam on one went down;

start a fire'and ascertain how much coal

it would take to keep the steam up till the

other became cold. That would not be a

conclusive test, as much of the loss is in

the cylinders, but it would provide facts

worthy of consideration, especially if the

engines were kept outside on a cold night,

exposed to a strong wind.

A rather edifying part of Mr. Johnson's

paper is the statement that all the high-

claim insulating laggings are not what

they seem, or what is claimed for them.

He intimates that the heathen Chinee was

nothing for "ways that are dark and for

tricks that are vain," compared with the

man who offers composite boiler covering

to railroad men. We are inclined to be-

lieve that the gentle imputation does not

much miss the mark. We believe that a
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great many foul mixtures of plaster of

Paris, which are really lime sulphate and

other abominations, have been offered

and sold to railroad men as asbestos and

magnesia. Our advice is—insist on the

material being up to a certain specifica-

tion, and if it comes short of that when

careful tests are made, reject it. The rea-

son why so much inferior stuff is imposed

upon railroad companies is because many

of the latter are miserly about spending a

dollar on having tests made. The expense

of test departments was the first to be cut

off when hard times came on, and railroad

companies have been the principal suf-

ferers, while knaves have reaped a rich

harvest.

Canal Extension Frauds.

One of the worst frauds imposed upon

a long-suffering public has been the huge

sums of money expended upon the Erie

canal. In spite of all that politicians

could do to keep up that grand object of

an appropriation, the canal steadily de-

creased in popularity till there was danger

of its falling into utter desuetude, when

the public robbers induced the people of

the State of New York to spend nine

millions more money upon the canal on

the pretense that the streak of water be-

tween New York and Lake Erie was

necessary to keep down railroad rates.

Now that the nine millions of dollars are

nearly spent, the politicians have the

audacity to ask the people for seven

millions more to throw into that ditch.

There is nothing so effectual in catch-

ing rustic votes as the pretense that an

act is against the interests of railroads,

but it is passing strange that people liv-

ing in the country help so readily to

waste money on canals when so little is

done to make and maintain decent roads.

For a State having plenty of road-making

material nearly everywhere, New York

is disgracefully behind other States with

its public highways. Farmers lose more

in one winter through the obstacles to

transportation due to bad roads than they

would gain in a lifetime from reduced

rates due to water competition. An In-

diana engineer who has devoted great at-

tention to the subject of haulage on dif-

ferent kinds of roads, reported the other

day that the cost to move one ton one

mile by horse-power over a dry, sandy

road was 64 cents; over wet sand, 32

cents; over ruts and mud, 39 cents; over

broken stone and ruts, 26 cents: over an

earth road that is dry and hard, 18 cents;

over a broken-stone road in good condi-

tion, 8 cents; over a compact gravel road.

8.8 cents; over stone pavement. 5.33 cents;

over asphalt, 2.7 cents. If wagon trans-

portation could be carried on at a cost

of 5 cents per mile per ton, the result

would be a saving of many millions of

dollars, and would put in motion many
millions of tons of merchandise that can-

not now be handled with profit.

Public money spent to bring forth re-

sults of this kind benefits the whole State,

while canal appropriations benefit few

except those spending it.

What Is a Locomotive?

One of our correspondents takes ex-

ception to calling the electric motor which

we illustrated in the February number, a

locomotive. He claims that a locomo-

tive is something that motes on its own
hook, without any clothes-pole attach-

ment to the source of power. He doesn't

object to the electric motor as long as it

is called a motor, but it seems to grate

on his nervous system to call anything a

locomotive that isn't capable of going it

alone as long as fuel or power holds out.

It may be a fine line to draw, and we

don't know what the exact technical defi-

nition would be; but we are inclined to

think his point is well taken, although it

matters little what we call a thing, as

long as it does the work. According to

his line of argument, a storage battery

car or a compressed air car would be a

locomotive, but a trolley or cable car

would be barred on account of being al-

ways dependent on an outside power.

He also takes the position we men-

tioned in a previous article, that as long

as current must be furnished by a steam-

driven dynamo, the wasteful (?) steam

locomotive will continue to mote, except

in special instances where conditions war-

rant the other system.

There is one particular feature of oper-

ative railroading that appears to us to be

susceptible of improvement, and we spe-

cify in this connection the lack of feeling

for the comfort of travelers while alight-

ing from or taking trains in the average

train shed, the matter of unnecessary ear-

splitting noise from bells, and more espe-

cially the raucous exhaust from engines

backing out after a completed run. These

exhausts from small nozzles are ex-

cruciating to sensitive nerves, and have

the effect of putting the strongest in a

splenetic mood, and are all the more exas-

pc rating from the fact that the perpetra-

tors of the outrage cannot dig up the

shadow of an excuse for it. Roads that

have a proper care for the comfort of their

patrons muflle the exhausts of their en-

gines while in train sheds, and since there

are not many yet on record, it is fair to

assume that the public does receive the

consideration it deserves in this regard.

Locomotive Engineering has secured

possession of four volumes that contain

copies of all the drawings of railway ap-

pliances collected by Major Pangborn

in connection with the World's Columbia

Exposition. It is the most valuable col-

lection of drawings and engravings illus-

trating railroad development to be found

anywhere outside of the Field Columbian

Museum. Strangely enough, the early

volumes of Locomotive Engineering

were drawn upon more than the pages of

any one other publication for historical

locomotives and cars, so it is very proper

that it should become possessor of the

whole collection.

i i i
There is an absurd idea entertained by

many railroad men that an injector will

not work if the check valve is above the

water line. It is all right, and perhaps

fortunate, that many enginemen believe

that a check valve is more difficult to raise

with 150 pounds of steam applied direct

than it is with 150 pounds pressing

through water, but it implies very poor

reasoning faculties. It is on a par with

the idea that a pound of milk is heavier

than a pound of water.

i i i
We have received, through the personal

kindness of Mr. Moseley, secretary of the

Interstate Commission, a copy of the re-

port prepared by the United States

Government on "Power and Machinery

Employed in Manufactures," embracing

statistics of steam and water power used

in the manufacture of iron and steel, ma-

chine tools and wood-working machinery,

wool and silk machinery, and mono-
graphs on pumps and pumping engines,

manufacture of engines and boilers, ma-
rine engines and steam vessels, by Prof.

W. P. Trowbridge. It is a little out of

date now, having been compiled in 1888,

but it still contains a great deal of valuable

information.

i i ^
The Finns possess a fishy name and

attributes hitherto more or less obscure,

but the fact that they are importing

twenty-two American locomotives as a

part of the equipment of the Finland rail-

way system shows that they are waking up

and practicing the goose step, preparatory

to falling into line in the march of the

world's advancement. It is creditable to

the waxing enterprise of that remote, un-

friended, solitary but not entirely slow

region that it knows where to find the

best railway material and is not willing to

lag behind still more distant countries like

Corea and Manchuria, where in no long

time the whistle of the .\merican locomo-

tive will be louder in the land than its

many gongs and trumpet forth a much
higher note of progress.

i @ g
The Falls Hollow Staybolt Company

have decided to manufacture solid stay-

bolt iron in addition to their well-known

hollow iron, so as to be able to supply

both kinds. This will be of the same high

grade quality as their other staybolt iron.

We have received several specimens of

their solid staybolt iron fractured in a

testing machine, and it looks a material

that will stand lots of hard usage.
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PERSONAL.

Mr. W. T. Godfrey, master mechanic of

the Salt Lake & Oregon, has resigned.

Mr. John McGuire has been appointed

general superintendent of the Astoria &
Columbia River at Astoria, O.

Mr. James Hickey has been appointed

master mechanic of the Gulf & Interstate,

with headquarters at Beaumont, Texas.

Mr. VV. N. Cox has been appointed

road foreman of engines of the Alabama

Great Southern, with headquarters at

Birmingham, Ala.

Mr. James M. Kirk has been appointed

master mechanic of the Salt Lake & Og-

den at Salt Lake City, Utah, vice Mr.

Godfrey, resigned.

Mr. James A. Corey, locomotive engi-

neer on the Boston & Maine, has been

appointed master mechanic of the shops at

Portsmouth, N. H.

Mr. H. S. Spangler has been appointed

general superintendent and auditor of the

Gull & Interstate Railway, with head-

quarters at Galveston, Texas.

Mr. J. H. Crawford, general agent of

the Lackawanna line, has been appointed

manager, with headquarters at Buffalo,

N. Y., vice Mr. W. H. Smith.

Mr. W. H. Hooper has been appointed

general agent of the Safety Car Heating

& Lighting Company in Chicago, 111.,

vice Mr. Geo. N. Terry, resigned.

Mr. P. Nolan has been appointed super-

intendent of the Cascade division of the

Great Northern at Leavenworth, Wash.,

vice Mr. J. W. Donovan, resigned.

Mr. J. A. Edwards, general foreman of

the Rio Grande Southern at Ridgway,

Col., has been appointed master mechanic,

with headquarters at Ridgway, Col.

Mr. E. L. Moser, mechanical engineer

of the Philadelphia & Reading shops at

Reading, Pa., has accepted a position

with the Baldwin Locomotive Works.

Mr. L. S. Miller, assistant general man-

ager of the St. Paul & Duluth, has been

appointed general manager of the Seattle

& International, with headquarters at

Seattle, Wash.

Mr. Robert H. Sayre, second vice-

president of the Lehigh Valley, has been

appointed assistant to the president, and

is succeeded by Mr. J. B. Garrett, third

vice-president.

Mr. E. E. Rittenhouse, formerly super-

intendent of the Midland Terminal Rail-

way, has gone to Corea to take charge of

the railroad which Mr. H. CoIIbran is

building there.

Mr. S. W. Simon, formerly with the

Boston & Maine, has been appointed

road foreman of engines of the Shamokin

division of the Philadelphia & Reading

at Tamaqua, Pa.

Mr. O. O. Winter has been appointed

trainmaster of the Radford division of the

Norfolk & Western. He was formerly

assistant general superintendent of the

Great Northern.

Mr. J. C. Stuart, superintendent of the

Chicago & Northwestern, has been ap-

pointed general superintendent of the Chi-

cago, St. Paul, Minneapolis & Omaha
branch of that road.

Mr. H. H.Vaughan has been appointed

mechanical engineer of the Philadelphia

& Reading shops at Reading, Pa. Mr.

Vaughan was formerly mechanical engi-

neer of the Great Northern.

Mr. A. D. McCollum has been ap-

pointed master mechanic of the Cincin-

nati. Hamilton & Indianapolis division

of the Cincinnati, Hamilton & Dayton;

headquarters at Hamilton, O.

Mr. W. E. Morse has been promoted

from assistant superintendent of the Madi-

son division to superintendent of the

Galena division of the Chicago & North-

western; headquarters at Chicago.

Mr. F. B. Henretta has resigned as

foreman of the "Big Four" roundhouse at

Linndale, O., to accept the position of

road foreman of engines of the Radford

division of the Norfolk & Western at

Roanoke, Va.

Mr. James M. Percy, formerly master

mechanic of the Cincinnati, Hamilton &
Dayton, has been appointed master me-

chanic of the St. Louis division of the

Baltimore & Ohio, with headquarters at

East St. Louis.

Mr. T. O. Wood, general storekeeper

of the Gulf, Colorado & Santa Fe, has

been promoted to the position of pur-

chasing agent of that road, vice Mr. W.
E. Hodges, resigned; headquarters at

Galveston, Texas.

Mr. Samuel Porcher, assistant purchas-

ing agent of the Pennsylvania Railroad,

has been promoted to the position of pur-

chasing agent, taking the place left vacant

by the death of A. W. Sumner; head-

quarters, Philadelphia, Pa.

Mr. R; E. State, for the past four years

air-brake machinist of the Bellefontaine

shops of the "Big Four," has been pro-

moted to the position of foreman of the

Linndale roundhouse of that road, with

headquarters at Cleveland, O.

The following changes have been made

on the Pittsburg & Lake Erie: Mr. J. M.

Schoonmaker has been elected vice-

president and general manager, Mr. G.

M. Beach has been made assistant general

manager, and Mr. J. B. Yohe, general

superintendent.

Our correspondent, Mr. H. Rolfe, of

Scranton. Pa., has been appointed pro-

fessor of steam engineering courses of

the International Correspondence School,

of Scranton. We believe that a very

judicious selection has been made for that

position.

Mr. James M. McCrea, First Vice-

President of the Pennsylvania, west of

Pittsburg, who has been elected a trustee

of the University of Pennsylvania, is the

first person not a resident of Philadelphia

to be so elected, and the new departure

probably indicates a desire on the part of

the University to enlist the interest of the

whole State. If the Board of Trustees is

suffering from deficiency of energy Mr.

McCrea will carry in a liberal supply.

Mr. L. R. Pomeroy, sales agent of the

forge department, Cambria Iron Works,

recently treated the senior students in

mechanical engineering of Purdue Uni-

versity to an excellent description of the

character and significance of the "Cofiin

process," as employed by the Cambria

Company. The lecture was illustrated by

means of charts and diagrams, and was

an interesting presentation of the process

employed in producing axles, crank pins

and similar forgings by the Cambria

Company.

Several important changes have been

made in the traffic department of the

Baltimore & Ohio Railroad. J. A. Mur-

ray, heretofore coal and coke agent, has

been given the title of general coal and

coke agent of the entire system, with

headquarters at Baltimore. William L.

Andrews has been appointed assistant

coal and coke agent for the Pittsburg

district, with headquarters at Pittsburg.

E. T. Affleck, heretofore coal and coke

agent for the lines west of the Ohio

River, with headquarters at Columbus,

has become assistant coal and coke agent

for that territory.

Abner C. Goodell. of Salem, Mass., who
has just celebrated his ninety-third birth-

day, is said to have perfected the design

of the first printing press which printed

on both sides of a paper at once, and he

also discovered the process for preparing

steel and copper plates for engravers.

Later he helped build the first locomo-

tive for the Boston & Lowell Railway,

and turned the wheels of the first turn-

table. He worked on the first electric

motor ever constructed, which afterward

ran between Baltimore and Washington,

and on the first engine lathe for the East-

ern Railroad repair shops.

Mr. Henry W. Johns, who was well

known as the pioneer of the asbestos in-

dustry, was born in West btockbridge,

Mass., in 1837, but came to New York

city at an early age. While experiment-

ing with fireproof compounds in 1858, he

became acquainted with asbestos and its

peculiar qualities, and from that time until

his death, on February 8th. he worked

steadily and continuously toward the de-

velopment of this substance for commer-

cial uses. His many inventions have

helped to make it a success, and the

well-known company which bears his

name is a testimonial to his industry and

perseverance.
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Time to Take to the Woods.

A correspondent of The Locomotive re-

lates the following incident:

"I was called upon to go out into the

country for a few miles, to look at a

boiler which 'had not exactly burst,' but

had pulled the flues out of one of the

flue sheets. Upon examination, I found

that the flue sheet in the firebox had bent

outward so as to drop all of the middle

rows of tubes into the boiler, only the

upper row and the bottom ones remain-

ing in place. The crown sheet was blis-

tered in several places, and showed four

small cracks from 2 to s inches long. The
gage cocks in the front of the boiler were

in bad condition, and the lower ones

were useless.

"The water column on the side was con-

nected to the boiler, top and bottom, by

pipes which were each fitted with a globe

valve. The steam gage was slow, and

the safety valve had various monkey
wrenches and plow bolts hung upon it.

The boiler was fed by an inspirator, which

appeared to be in good working or-

der.

"Upon making inquiries, I found that

the boiler had run all right the day before,

and the fireman and sawyer (for it was a

saw-mill) both asserted that there was

plenty of water in the boiler when they

quit work the night before. When the

mill was well under way on the morning

of the accident, the fireman approached

the sawyer and said: 'I wish you'd look in

here; the steam is right blue.* The saw-

yer did as requested.

"The water in the glass appeared to be

all right, but upon looking into the fire-

box he said it 'looked red.' Feeling un-

certain what was going to happen, the

men shut ofif the steam, and precipitately

'took to the woods,' and the boiler soon

gave way, in the manner indicated above.

It seems that someone, whether malicious-

ly or not, had shut off both the globe

valves leading to the water column, so

that although there was no water in the

boiler, there was plenty of it in the glass

gage, and the shortage was not detected,

because they did not use the gage cocks.

The boiler was repaired, and is now do-

ing good service again."

It Killed Him.

"Speaking of passes," said an old legis-

lator, "I recall once, when all of us were

given an annual pass and our demands

for passes for relatives were honored, how
a member made the most of the privi-

lege.

"He wrote a short note to the Central's

Albany agent demanding a pass for him-

self and wife and two children over all

lines from Albany to Los Angeles, Cal.

Not receiving the passes as soon as he

expected them, he wrote another letter

declaring that he wanted those passes at

once and no fooling about it, as he wished

to use them now, not six months hence.

For some reason his demand was honored,

and he received the passes. Was he

astonished or grateful? Not a bit. He
held them for a week, and then sent them

back with a note which read: 'Have these

passes indorsed good for berths and

meals.' The Albany agent duly trans-

mitted the communcation to President

Depew's private secretary. The member
waited a while, and then he went for the

Albany agent, who could only answer

that he had duly dispatched the passes to

headquarters. Another wait and then an-

other wrathful demand from the new
member for his passes. The Albany

agent, to rid himself of the annoyance,

sent a letter to headquarters detailing

the new member's persistent demands.

He received a reply which he duly turned

over to his tormentor. It read: 'The man
who opened that letter and read it

fell dead, and no one can be induced to

pick it up to see what it contains.'
"

Plain Talks on the Injector—III.

By Fred H. CotviN.

CAPACITY.
*

The capacity of an injector depends

on the steam pressure, the bight of lift and

the temperature of the feed water. The
higher the pressure the more steam flows

through the steam tube per second and the

more water is required to condense it,

the same as any condenser. So high

steam adds to the capacity of the injector,

within certain limits, providing, of course,

the tubes are properly proportioned. The
hight of lift affects capacity simply be-

cause it adds more work for the steam

jet to do. The higher the lift the less the

capacity.

Temperature affects the capacity by in-

ci easing the volume of the same weight of

water. The condensing capacity of water

depends both on its weight and tem-

perature, and the higher the steam, the

colder the water should be, or else more

is required in proportion to the steam

pressure.

The exact effect of temperature and lift

is not easy to arrive at, but a few figures

from experiments of different makers

may be interesting, and they are given

below.

Sizes must not be considered, simply

the comparative capacity at the different

temperatures. The effect of various lifts

is not easy to obtain and there is an in-

sufficient amount of facts to be had on this

subject.

Tests of a Ri-slaiiiiig: Injector—Steam,

So rounds : Lift, j Feel.

Supply, 65 degrees; capacity, 386 gallons

per hour.

Supply, 100 degrees; capacity, 347 gal-

lons per hour.

Supply, 120 degrees; capacity, 309 gal-

Icns piT hour.

Tests of a Locomotive^ Injector—Steam,

120 Pounds ; Lift, / I'oot.

Supply, 65 degrees; capacity, 1,287.5

gallons per hour.

Supply, 100 degrees; capacity, 1,080

gallons per hour.

Supply, 120 degrees; capacity, 960 gal-

lons per hour.

Supply, 135 degrees; capacity, 825 gal-

lons per hour.

Varying the hight of lift with the first

injector gave the following results:

Lift, 5 feet; capacity, 386 gallons per

hour.

Lift, 10 feet; capacity 331 gallons per

hour.

Lift, 15 feet; capacity, 257 gallons per

hour.

These are probably fair averages for the

effect on capacity, and show clearly how
surely the heating of feed water and the

increase of lift affect the capacity of an

injector. The effect of steam pressure is

to increase the capacity up to a limit, then

to decrease it. This limit depends on the

injector and the design of its tubes.

LOCOMOTIVE INJECTORS.

While there is practically no difference

between locomotive and stationary in-

jectors, the former are generally of a dis-

tinct form, which has been adopted after

various experiments by different makers.

They are, as a rule, lifting injectors with

the lifting jet combined in the body of

the injector, and the later models operate

the jet with the first movement of the

steam valve stem.

As the lift is comparatively low, they

do not often give trouble, but the writer

prefers the non-lifter, of the fixed tube

type, which is placed below the level of

the tank and does away with the neces-

sity of the lifting jet.

Some of these have an overflow valve,

which has to be closed after the injector

is started, or when it is not working, and

if this is not done, all the water may es-

cape from the tank. This has been done

in some instances and has rather thrown

the non-lifter into disrepute for locomo-

tive use.

It has been proposed, and put into

practice by at least one firm, to put the

overflow in the cab as with the lifting in-

jector, so that the engineer can see the

overflow and also that the water cannot

run out of the tank, as the overflow is

higher than the water level in the tank.

The injector is thus always primed, and

as soon as steam is turned on there is

no difference in action from those having

the overflow at the injector.

Aside from the impossibility of drain-

ing the tank, there is also much less diffi-

culty with the "liming up" of the tubes,

as deposits of lime or similar substances

arc called. This is because the tubes are

always flooded with water, which does

not allow of the deposits, as in the in-

jector which is not submerged. In this

case the water leaves the injector as soon
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as it is shut off, the injector heats up

from the steam, and the lime in the water

is baked solidly onto the tube. This be-

ing continued gradually fills up the tube,

reduces the capacity of the injector and

finally prevents it from working prop-

erly.

The time necessary for this filling up

depends on the water, some waters filling

a tube in three months, others not in

twenty years, and still others eating the

tube rather than making any deposit.

Some makers recommend a solution of

I part muriatic acid to 10 parts of water as

a bath for soaking the tubes in to soften

and remove the scale or deposit. While

this is effective in many cases, it must not

be considered as a panacea for all ills of

the kind, for some deposits seem to yield

only to forcible removal.

DISEASES AND THEIR SYMPTOMS.

It is probably the most natural thing

in the world for a person to blame the

machine or instrument in case it doesn't

work to perfection, and instead of look-

ing for defects in the surroundings, the

maker usually gets a telegram to "send

a man right away, as the injector is no

good." This is especially true if there

is any doubt as to the reliability of the

instrument and is aided by the tales of

failure told by rival salesmen.

It is cheaper, and saves much humilia-

tion at times, to look over the surround-

ings carefully and see if you cannot dis-

cover the cause of failure. If it is a new

injector just put up, be sure all directions

for piping have been followed, as well as

any hints in the maker's catalog.

The first intimation that anything is

wrong is usually a refusal to go to work

or a "break" after being started. There

are no rules which will give an infallible

answer as to the cause of any symptom

which appears, but a few hints and exam-

ples, taken from a number of years' ex-

perience in testing and looking after the

diseases of injectors as a sort of "trouble

Iran," should help a little.

When an injector does not readily "take

up" the water, or start after the water is

flowing through it, it is pretty good evi-

dence that there is not steam enough, or

that it has not force enough to put the

water into the boiler.

This may be due to steam pressure be-

ing too low for the injector, or to a re-

stricted steam pipe due to something get-

ting in pipe. (If this is the case, it will

probably be found that the valve disk has

worked off the stem and does not give a

full opening.) The steam tube may pos-

sibly be obstructed, or the discharge tube

worn so large that the proper proportion

is destroyed and a new tube or a set of

tubes in order.

This is very seldom the case, except

with very bad water that has a chemical

action on the tubes and eats them away

rapidly. There are places where a set of

tubes will hardly last six months, and

others where they have been in use twenty

years without repairs.

The most trouble, however, comes from

an insufiicient or irregular water supply,

which at times causes peculiar action on

the part of the injector. If the water sup-

ply is sufficient but irregular, a restarting

injector is probably the best, as it will

go to work automatically as soon as either

the water or steam is again supplied to it.

This is often necessary in the case with

traction engines and yachts.

If the injector does not start readily,

but heats up, and steam blows through,

it indicates little or no water, although

tubes which are worn beyond the work-

ing limit will refuse to work under any

conditions. This, however, can be readily

ascertained by examination, and is not

very likely to be the case, as worn tubes

always give warning by improper work-

ing, such as wasting at overflow and break-

ing with slighter variations in pressure

before it absolutely refuses to do its

duty.

It is an easy matter to test the water

Locomotive Engineering
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supply to see if it is sufficient; and if the

injector starts, or attempts to start but

breaks immediately, it is time to do this.

Simply let the water run through the in-

jector and measure the quantity flowing

through in one minute. This can be readily

measured in an ordinary pail or bucket

(according to which part of the country

you are in) by remembering that they

hold a little over 2 gallons on the average.

Knowing the capacity of your injector

in gallons per hour, divide this by 60 for

the quantity per minute, or multiply the

measured quantity by 60 for gallons per

hour, and see whether there is enough to

feed the injector. One who is accustomed

to it can usually tell pretty near by the

size of stream coming out of overflow;

but it is safer to measure it, as sometimes

it is deceptive.

Stretching the Truth.

"Talking about liars," said John Alex-

ander, "all men are liars; only, some have

gone up to the thirty-third degree, while

others are contented with the third de-

gree.

"Away back in '78 (I was mighty nearly

saying '58), I was performing as round-

house foreman and had occasion one

night to hustle around for an extra fire-

man for an express train. The only ma-

terial available was a young fellow, recent-

ly employed, who was on a switch engine.

He had a couple of years' experience on

others roads, I believe. His head was a

small collection of other little accessories

attached to a large bump of talkative-

ness. The engineer was the oldest on the

road, ran the first engine, a deacon in the

church and a good man. Old Frank

would no more knowingly tell a lie than

fly; but, like all other railroaders, his

memory of dates was a little offish, and

about twice a year some of the older citi-

zens had to tell him that it was the charter

the company got in 1835, and not the first

engine, which came in 1847.

"Well, the next night the express came

in on time, and as Old Frank put his

finger prints and name on the register, I

asked him how that young fellow had

done.
" 'Young feller?' says he, with a pitiful

look at me, 'young feller?—why, John,

that man has fired for two years on every

road in North America, some on most of

'em in South America and all the prin-

cipal ones in Europe, Asia and Australia.

Young feller? Why, man, he's a hundred

and ninety years old, according to his own
figgers. Don't call him a young feller.'

"

i i i
How the Output of a Driving Wheel

Lathe was Increased.

At the Panhandle Shops, Indianapolis,

Ind., the average cost of turning tires,

under the piece-work basis, was $3.25,

and the lathe was taxed to the utmost to

keep up to the work; whereupon Mr.

Swanston, the master mechanic, arranged

three jacks, to be applied to the face-

plates (see sketch). These jacks are

bolted through the radial slots of the face-

plates, and can be readily adjusted to any

size wheel. Near the top of the screw is

a square shoulder, where by means of a

wrench the screw can be advanced and

made to bear on the rims of the drivers,

just under the tire. These jacks so steady

the work that the time of turning is re-

duced from liyi to S'A hours; the cost,

from $3.25 to $1.75. The feed was ad-

vanced from a scant 1-16 inch to 7-32

inch and the cut correspondingly.

i s i
Instructions have been given on the

Panhandle that empty flat cars must be

hauled next to the caboose no matter

what their destination may be, as a meas-

ure of safety in preventing their collapse

in the middle of a train.
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The Joughins Steel Truck.

There is no longer any question that

the solid metal frame truck will ultimately

supplant the arch-bar type of frame, and
this will come about, not from any apathy

displayed by the exponents of the latter,

but simply in accord with the inexorable

law that the fittest survives. This is made
plain by the numerous designs of these

solid-framed trucks now in successful op-

eration, and by the verdict of the users,

which is unanimously in their favor.

CONDUCTED BV O. H. REYNOLDS.

This truck is shown in our half-tone,

and also in line engraving. It is seen

that the whole frame is composed of

standard rolled shapes. The side frames

are made of is-inch I-beams, which are

this hinged jaw, than can be done with

the arch-bar truck. If the steel truck is

to become a permanent fixture, as we be-

lieve it will, this improved jaw is one of

the features that will insure its early adop-

tion, and the adaptation of rolled shapes

should not retard such action, for the rea-

son that the vital element of low cost is

a strong factor in its favor. The tran-

soms, which are made» of channels, and

the brake-beams are all seen to be ol

e.isily procurable rolled shapes.

Among the best of these is the produc-

tion of Mr. G. R. Joughins, superinten-

dent of motive power of the Norfolk &
Southern Railroad, who was one of the

first in the field of steel-car design, with

a car which is still in service. It is but a

natural and fitting sequence that he should

have devoted some thought to a steel

truck, after his experience with a steel

car, and was probably the first to propose

a rolled-beam truck; it is certain, how-

ever, that his is the first truck built of

rolled sections, and in use.

THE JOUGHINS STEEL TUUCK—DETAILS.

cut out at the ends and bent both ways

to form the jaws; the latter are then rein-

forced to receive the boxes and springs.

The strong point of the truck is the hinged

jaw which is pivoted and bolted at the

outer end of the frame to facilitate the

removal of a pair of wheels.

This improvement in trucks of this type

removes a very serious objection^in fact,

it has been the stock grievance enter-

tained by its opponents. It is now pos-

sible to remove or replace a pair of wheels

fully as quick, if not quicker, by means of

Loconiollve EttQiiietrino

This truck has now been in service over

two years, and has not shown a weak

point, in the hardest trials a truck can be

subjected to. There is no doubt that it

will hold its own in the battle for suprem-

acy now waging between the several kinds

of the solid-frame truck, because it is a

mechanical production designed by a

practical man who has the courage to put

his ideas in practice on his own road,

and thus stand or fall by the record, not

asking the good opinion of the mechani-

cal public until he has earned the right to
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do so by works. Tlie details of construc-

tion show how tliis has been accom-

pHshed for cars and tenders, in the case

under discussion, but do not show later

improvements (proposed) of the side gir-

der, nor of a lock bolt on the hinged jaws,

all of which are covered in the patent

claims.

Couplers—M. C. B. type, as manufac-

tured by the Standard Coupler Company.

Brakes — Westinghouse quick-acting

automatic, with conductor's valve spring

pattern operative throughout car; L. 1.

R. R. standard.

Westinghouse air train signals.

Heating—"N. Y. Safety" system, direct

THE JODGHINS STEEL TRUCK.

Car Equipment on the Long Island

Railroad.

Superintendent of Motive Power Prince

is at this time engaged in making exten-

sive improvements in his passenger train

cars, putting them in line with the best

rolling stock by the application of the

latest and best improvements. The winter

season furnishes the required opportunity

to reach an equipment that cannot be

touched in the summer, and the most is

being made of the opening.

Pintsch gas is the light being put in

everything, and the Standard coupler is

being applied as fast as practicable to

reach the cars, and also to tenders. This

coupler is the standard in a double sense,

having been adapted as such by the road.

The Standard Coupler Company's steel

platform is having an inning here also,

they taking the place of all platforms re-

quiring renewals and for all new work.

The shops are full of business in conse-

quence of these betterments of rolling

equipment, and the alteration of ten com-

bination cars into straight baggage cars.

The company are having built for spring

delivery, twenty combination cars by the

Pullman Palace Car Company. The par-

ticulars of construction and finish are

given in the specification herewith:

Length over end sills—57 feet 6 inches.

Width over end sills—9 feet 8 inches.

Hight from top of rail to top of deck

roof— 13 feet 6^4 inches.

Baggage compartment—21 feet long.

Platform to be Sessions' steel, as manu-

factured by the Standard Coupler Com-
pany, including iron body bolster.

steam; all pipes covered with approved

sectional asbestos covering.

Seats—Ten to be equipped with Hale &
Kilburn "Walkover" seats, with adjust-

able foot-rests, and ten to be equipped

with the Pottier & Stymus Company's

standard car seats, with adjustable foot-

rests.

Shades—Of Pantasote material.

Lighting to be Pintsch gas system of

five lamps; three in passenger compart-

ment and two in baggage compartment.

Basket racks—L. L R. R. standard.

Adams & Westlake's protection dry

closet. No. 15.

Interior finish of passenger compart-

ment to be quartered oak and lamps,

racks and hardware to be of yellow brass.

Interior finish of baggage compartment

to be whitewood sheathing, to be painted

a buff color.

Wheels to be Taylor steel tired, 36

inches diameter.

Axles—New M. C. B. standard. 4'4 x 8

inches; journals, of Cambria Iron Com-
pany's "Coffin" toughened steel.

In addition to the above in the way of

new equipment, the Pullman Company
are building one mail and express car, 60

feet ii>4 inches long over end sills and

9 feet 6'A inches over side sills, with a

mail compartment 20 feet long. The plat-

forms, couplers, brake, steam heat, light

and wheels and axles are the same as for

the combination cars. The interior finish

of this car will be of whitewood through-

out; the express compartment to be paint-

ed a buff color, and the mail compart-

ment fitted up complete in every essential

according to the United States Mail Ser-

vice's most recent specification and draw-

ings, and with .\yars mail catcher at-

tachment.

Private Car of the international Cor-

respondence School.

One of the best evidences, that push

means success is shown in the last busi-

ness move of the International Corres-

pondence School, of Scranton, Pa., who
have had a car built for their use to carry

their name and methods to all the cities

of the land, and give employers and em-

ployes an object lesson in the correspon-

dence system of education as practiced

at their famous institution.

The car was built by the Jackson &
Sharp Car Company, of Wilmington.

Delaware, on designs best calculated for

the purpose of handling the instruction

equipment, and at the same time make a

comfortable home for the corps of at-

taches accompanying it. The car body

is 50 feet long, and 9 feet 8 inches wide,

with a reception room 18 feet long fin-

ished in quartered oak and fitted with all

appointments found in a modern room of

the kind. The sleeping accommodations

consist of four sections, thus taking care

of eight people. There is a storage room,

14 feet 6 inches long, for carrying books,

and in this room are lockers for clothing

and stowing away various supplies. At

the opposite end of the car are located

the saloon and toilet arrangements, to-

gether with the Baker heater and storage

of linens.

In all particulars the car is gotten up

in the highest style of private car work,

and is in all respects worthy of the cause

to which it is to be devoted. It is hand-

somely painted a "Brewster" green, with

gold-leaf decorations. Along the letter

board runs the legend: "Established i8gi

—Industrial Science Taught by Mail

—

Established 1891," while below the

windows is inscribed: "Correspondence

Schools, Scranton, Pa." This is certainly

a clever idea, and will prove a remuner-

ative one to the school, that deserves the

prosperity they have worked so hard to

attain.

The Erie Railroad Company have Jjuilt

a dynamometer car, and pronounce it a

good thing with which to probe for train

resistances. This adjunct to the ap-

pliances of precision, is assumed in most

cases to stand in the light of a luxury

rather than an instrument that has possi-

bilities within itself to be a money-earner,

and therefore as much a necessity as any

other investment that will open up chan-

nels to increased earnings. We have

noted, and it is a peculiar fact, that it is

only the most progressive roads that fail

to see how money is wasted in such an in-

vestment.
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New Broiler for Cafe Car.

The broiler shown has been designed

and put upon the market by the Safety

Car Heating and Ligliting Company, and

is heated by the burning of Pintscli gas.

It is a remarkably compact and con-

venient apparatus, and as it serves as a

'base for the regulation buffet urn, no
more room is required in the bulifet com-
partment than was taken up before by

the ornamental but useless urn base, or

in other words the designers have made
such good use of heretofore unused space

in the crowded buffet compartment that

the capacity of the ordinary buffet cars

ihas been added to three or four-fold, and

< ut process that is often effected in at-

tempts to broil.

The New York, New Haven & Hart-

ford Railroad have about twenty-five of

these broilers in use, and it is said that

their introduction has caused more favor-

able comment among travelers than any-

thing that has been done in the passenger

department for some time. Mr. Crane,

superintendent of drawing room and din-

ing car department is very much delighted

with them.

An item in a New England paper says:

"The New York, New Haven & Hart-

ford Railroad should be congratulated

upon the success achieved through the

-::iv

GAS BROILER.

they have been made almost equal in point

of service and satisfaction to the pas-

sengers to one of the regular dining cars.

When this design was being worked

upon it was decided to make the broiling

compartments vertical in form, primarily

to save space, and this end has been suc-

cessfully achieved. In addition, this style

of broiler admits of the use of flame on

both sides of the compartment, and this

results in ability to serve any of the

articles to be cooked more satisfactory

than on either a horizontal gas broiler or

an ordinary coal stove, for the reason that

the meat is browned simultaneously on

both sides, and this prevents the drying

introduction of gas broilers upon its

buffet cars. The broilers have proved a

boon to travelers, for it is no longer neces-

sary to serve a luncheon from a menu con-

sisting largely o< canned goods; as at the

present time, on all the drawing room cars

of the express trains leaving Park Square

Station in Boston for New York, except-

ing the 5 p. m. and midnight trains, pas-

sengers may be supplied with steaks,

chops or broiled chicken, with all the

accessories, in a manner superior to the

service of many hotels.

"The gas broiler is a very ingenious ap-

pliance, compact in form and occupying

very little space in the buffet compart-

ment, while its capacity is relatively ex-

ceeding large, so that a half dozen orders

may be filled by it at one and the same

time and with corresponding rapidity."

S i i
Delaware, Lackawanna & Western

Car Shops, Dover, N. J.

The shops at Dover are devoted ex-

clusively to car work, and located on the

Morris & Essex division of the road, em-

bracing all branches of car details from

light repairs to new work; the equipment

is therefore one adapted to both freight

and passenger car construction. Like all

shops that have felt the necessity of

branching out to provide for increased

calls on its capacity, these are made up

of new and old structures, and in conse-

quence have a home-like appearance to

the old-time shop man. In strict accord

with the policy of the "Lackawanna" to

make a show down for the expenditure of

a dollar, there are no frills visible about

the plant, every tool and man apparently

filling a place to supply a need.

In the blacksmith shop Master of Car

Repairs Baker pointed out a fine collec-

tion of dies for the Bradley hammer, and

also for the steam hammers. These dies

are very complete for the lighter class of

die work and bear witness to an effort to

bring shop methods up to a modern stan-

dard. Considerable attention has been

given to air appliances about the shops,

lifts being freely distributed, especially at

the machine shop tools. A system of air

pipes also extends through the yards for

testing purposes; the air being com-

pressed by Wesiinghouse pumps. The

system covers quite an extent for pumps

to supply, but they are equal to it.

Some new vestibuled coaches have been

turned out recently at a cost highly favor-

able to the plant. A new combination

baggage and smoking car just run out of

the shop, had an interior finish of oak,

with seats of Pantasote. the car present-

ing a very neat appearance—too neat for

a commuter to defile. The new gondolas

under various stages of completion gave

evidence of equally good work in their

line—plain, square work for freight ser-

vice, which does not mean sandpaper on

the coal sides, but of the quality known to

the car man as "good enough," which,

reduced to its lowest terms, indicates that

no appreciable waste of wealth has taken

place to get results; all of which appears

to be directly in line with dividend get-

ting, a science fully understood by the

management of tliis road.

Admirable facilities for storing and

seasoning lumber have been arranged for

in the yards, and in connection with a

first-class brick dry-kiln, the latter of

which was unfortunately burned recently.

There were no waits necessary for dry

stuff. The fire was one of those mysteri-

ous spontaneous affairs that left nothing

but the walls of the kiln, which contained

at the time 85.000 feet of pine and white



148 LOCOMOTIVE ENGINEERING. March. 1898.

wood. This charge had been subjected

to a temperature of 90 degrees for about

eight days, when it took fire and was

wiped out. The word "mysterious" seems

almost a misnomer to use in connection

with long-continued heat and inflam-

mable elements such as are present in

pine; but it is a fact that the resulting

combustion is not satisfactorily explained.

The kiln is being rebuilt, and will soon

be as good as before the "visitation" of

the fire fiend.

i i i
The Brill Combination Construction

Car and Snow Plow.

The J. B. Brill Company have recently

built a special form of car for the Lorain

& Cleveland Railroad Company, which

from its convenience and the fact that it

may be utilized in case of necessity as a

snow plough, makes it worthy of espe-

cial attention. The body of the car is

that used in the ordinary type of con-

struction cars for suburban roads. It is

mounted on a pair of "perfect trucks,"

Brill No. 27. At the forward end is

effective, and as it can be removed when

it is desired to use the car for construc-

tion purposes, makes it especially valu-

able. The large boxes in the center of

the car are used for hauling salt or sand.

There is an alarm gong and plain arched

roof. The car is provided with curtains,

so that the sides can be closed in case of

necessity.

i @ i
Copper Sheathed Coach—New York,
New Haven & Hartford Kailroad.

In the montli of January, 1897, we were

invited to inspect a copper-sheathed pas-

senger car, just put in commission on the

New York, New Haven & Hartford Rail-

road. The general features of the new

system of sheathing represented by the

car were explained at that time by Mr.

Appleyard, the master car-builder of the

read, who prophesied some savings to the

company in cost of maintenance, the par-

ticulars of which appeared in this paper,

together with the method of application

of the sheathing.

.\fter the lapse of one year, in which the

THE BRILL COMBINATION CAR.

placed a vestibule enclosed on all sides

and fitted with drop sash. A canopy,

carrying the trolley board, extends over

the whole car. The length of the body

is 24 feet; width, 6 feet i inch. Sills are

of yellow pine, plated, 3H x 7 inches. The

plates are §4 x 8 inches. The stringers

are 3K x 7 inches, and the flooring iJ4-

inch yellow pine. The sides are hinged,

the hinges extending all the way across

the sides, which are 24 inches high, and

hinged in three sections; at the rear the

end drops in a single piece. The car

is fitted with four G. E. 57 motors, and

electric brakes are fitted on the car. The
wheel base of the trucks is 5 feet 9 inches.

The wheels are 33 inches in diameter, and

the gage is 4 feet S'A inches. There are

two truss rods to hold up the center of

the body. As above described, the car is

of the ordinary construction type; and for

use in winter, a detachable nose plough

with wings and fittings is provided, and

in the center of the car a separate inde-

pendent sand feed is arranged, and there

are two sand boxes placed in the body

of the car to be operated by hand. This

arrangement of plough and wings is very

car has been in constant service, it has

more than fulfilled all expectations with

reference to appearance, and presents to-

day as bright and clean an exterior as it

had on the day of entering on its duties.

We understand the company is so well

pleased with the results of the venture,

that they will sheath one car with alu-

minum bronze and one with aluminum,

in order to find their respective wearing

qralities and the cost of cleaning, to-

gether with a comparison of first and sub-

sequent expense with the car under dis-

cussion. The copper sheathing was shown

at the Old Point Comfort convention of

the Master Car Builders, and excited con-

siderable favorable conlment. which has

proved to be justified in the light of the

flattering reports received of its perfor-

mance.

The Qilderfluke Coupler.

I)V EL! GILDERFUUKE.

In the balmy spring of 1620, my friend

Otto von Guericke, of Magdeburg,

Prussia, the inventor of the air pump, the

left-handed Stillson wrench, the fore and

aft hydrostatic paradox, and publisher of

"Experimenta Nova," remarked to me,

"Gilderfluke, old man, why don't you in-

vent something? Here's a whole raft of

people inventing all sorts of things and

gaining many a copeck thereby. There's

Clonikiety, of Delanccy street, with his

patent double and twisted reversible

scoop for shovelling fog off of the East

River, rolling in wealth, eating three times

daily at 'Beefsteak John's.' and no meal

costing him less than 15 cents. Then

there's Baptiste Parlezvou, of Paris (Ky.),

the patentee and manufacturer of the cele-

brated gutta-percha 'spaghetti Italienne,'

for use in 35-cent table de hote dinners

(wine included), got money to burn in a

Wootten firebox, and they are not the

only canaries on the perch; there are other

inventors of equally meritorious articles,

making money until they have insomnia.

Gilderfluke, you're wasting good time by

not inventing something, and I'll bet three

round shekels against an apple-pie that

you'll be hopelessly lost in the shuffle if

you don't get a quick stir on."

"But. my dear man, what'll I invent?"

I replied.

"Say, Gilderfluke," he answered, "you

sure enough make me ache; a man of your

tonnage and ability asking such fool ques-

tions. What'll you invent? Invent acety-

lene gas, non-kneebagable two-dollar

trousers, flying machines—any old thing;

but invent something."

After a slight pause he went on to say:

"Gilderfluke. me boy, in the course of

one or two hundred years some slick com-

muter will invent railroads, having one

smoking car for 700 passengers who

would like to smoke and read on their

way to business.

"There'll be railroads from Weehawken

to Saugerties, and from Hoboken to

Brick Church, stopping at Newark.

"These railroads will use freight cars of

60,000 pounds capacity, with pressed-

steel trucks, steel-tired wheels, and be

equipped with a quick-acting automatic

brake, which a man by the name of West-

inghouse will invent.

"Now. all that will be needed to make

these cars a howling success and to the

Queen's taste, will be a coupler. If you

start right now, you'll be at the first table

in coupler invention, because in a few

years there'll be 19,368 patents issued for

couplers, but they'll all be M. C. B.

standard.

"Now, the real pretty thing for you to

do is to invent a coupler on boldly original

lines, to the end that, in years to come, the

name of Gilderfluke shall be blazoned on

history's pages as one of the world's

greatest benefactors."

Being greatly impressed with the ad-

vice of this worthy genius, he being onto

his job. and believing that a coupler was

really the thing needed. I set to work, and

now take great pleasure in laying before

you a brief description of the celebrated

Gi'derfiuke vacuum coupler, now standard
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on the Trans-Patagonian Railway and the

Northern Rapid Transit Company's rail-

road of Iceland.

Before entering into a description of

this marvellous invention, I would call

attention to the fact that in the making
of this coupler the comfort and well-being

of the trainman has been considered, first,

last and all the time, he being deserving

of better things than he usually gets.

Reference figures will be found on the

accompanying illustration.

1 are hemispheres made of nob iron

mixed with asbestos, cast flat, galvanized,

and hammered into shape on a bulldozer

by a process peculiar to the inventor.

This metal has a mean tensile strength of

67,384, and is the only metal that will

stand the impact of cars coming together

at a speed of twenty-nine miles per hour

without breakage.

In order to avoid marring the faces of

the flanges of hemispheres by cars com-
ing together at a high rate of speed, these

faces are covered with 9 inches of sponge

rubber, 27, very porous and elastic; this

rubber takes up the shock, and when cars

are coupled, is compressed to about 13-16

inch in thickness, making an absolutely air-

tight lock, and still being flexible enough
to adapt itself to the motion of the train.

2 is an opening closed by an impedro

valve, hinged to open outward, the pres-

sure of the atmosphere keeping the valve

closed when air is exhausted from the

hemispheres. This orifice is for the in-

troduction of a Dewflicker atmosphere

syringe for exhausting the air.

The modus ot^erandi of coupling is as

follows: Train 174 is to take on a car load

of balloons at Callicoon. The brakes are

set on this car, so that the car will olTer a

resistance to the train when backed up
against it. The train is run ahead over

the switch far enough to get considerable

motion when backing up. The harder

the train is backed against the car, the

tighter the coupling will hold, tor this

reason: When the cars come together the

elasticity of the rubber flanges soften the

impact and forces some of the air in the

hemispheres out at the orifices 2; this pro-

duces a partial vacuum, enough to hold

the car by the coupler until such time as

the trainman finds it convenient to finish

the coupling. When the spirit moves, he

arrives with a paragon-frame coal-pick

and a lead-pipe graft, pries open the im-

pedro valve and inserts the Dewflicker

syringe. With one trainman to operate

the syringe and another to pour on ice-

water lest the syringe get too hot and

stick, five minutes' active pumping suf-

fices to create an absolute vacuum with an

atmospheric pressure on each hemisphere

of 26,600 pounds.

After the vacuum is fully established,

the syringe carefully wiped and replaced

in syringe holder 19, the hinged locking

devices 28 are screwed up tight and the

car is coupled for keeps, or until further

orders.

The syringe is made of hard rubber,

nickel plated, covered with asbestos, and

painted Nile green; is 37 inches long, 12

inches in diameter, and is an exhauster

and compressor combined. All of the

air exhausted from the coupler is held in

the syringe and compressed to a pressure

of 2,000 pounds. This compressed air is

used to blow holes in railroad doughnuts,

inflate fried pies and to spray thin chopped

ham on sandwiches; this last method of

filling railroad sandwiches being far su-

perior to the old way of photographing

the ham on to the bread, and is less ex-

pensive.

When in the course of human events it

becomes necessary to drop fourteen out

of twenty-two cars, to enable the "Flying

Yankee" to reach Kennebunk ahead of

the "Royal Vandyke Brown" construc-

of cast brass, highly polished, and brazed

on to the hemispherical portion of the

coupler. These ribs fit loosely around the

reinforcing car frame and slide easily

thereon; so that in the event of cars of

diflferent hights coming together, the

couplers can be raised or lowered so that

they will meet evenly. This is accom-

plished by the hand wim-wam 11, carry-

ing a gear 10, working in rack g.

8 is a 3-16-inch hole in rib correspond-

ing to a series of equidistant holes in the

reinforcing frame 14.

When the coupler has been moved to

the right position, a hollow staybolt is in-

troduced through both rib and frame and

securely locked on the other side by a

split pin. These split pins are furnished

the trainmen by the gross, and are to be

carried in his vest pocket, ready for in-
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tion train, running wild, the trainman un-

screws the locking nuts 28, kicks down
the handle of air inlet valve 3, thereby

bursting the vacuum wide open, and be-

hold! the car is uncoupled in less than

eight minutes.

5 is a drip cock for carry ofif condensa-

tion without letting the air in and queer-

ing the vacuum. This is a very complex

valve, and would need a great many illus-

trations to make its operations clear.

We have some samples of vacuums

made by this coupler at our office, and be-

lieve they will stand comparisons with

any other vacuums made. The name
"Gilderfluke Improved Vacuum" is blown

in each vacuum.

4 is a back-action pressure gage, to

show how much air is not in the hemis-

pheres; there being no vacuum gages that

would serve the purpose.

6 and 7 are lower and upper carrier ribs

slant use, should they be lost out of the

staybolt from any cause, or should they

be stolen or tampered with by depraved

urchins living over back of East Buffalo.

12 is a prune-wood handle for operating

the wim-wam-wobbler. This handle is

kiln dried in the oven of a cracker bakery

until all of the juice is evaporated. It is

then very carefully and tightly fitted into

the wim-wam and thoroughly wetted with

Croton water; this causes the handle to

swell and makes a fit to beat the orchestra.

From time to time during the day the

trainman can throw water on the handle,

and keep it in good condition always, as

much depends upon the care of this han-

dle.

13 is a supporting rib extending from

the back portion of the frame, and carry-

ing the wobbler gears for raising and

lowering the coupler.

14 is the wonderful Gilderfluke reinforc-
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ing car frame. These frames are of cast

iron, 47 feet long by 9 33-64 feet wide, and
are stamped from fiat castings 9 inches

thick, on a new Gilderflul<e automatic re-

ciprocating punching press, at the rate

of sixteen per minute, the press feeding

itself and taking sheets from the bottom
of the pile. The adjusting holes 26 are

afterward drilled on a multiple drilling

machine especially designed for the pur-

pose, and will drill all of the holes at one
time, and finish the operation in three-

quarters of a minute by a dollar watch.

There are two of these frames on each

car, about 3 feet apart. There has never
been a car equipped with this frame
that has been wrecked—they cannot be

wrecked.

These frames weigh 17 tons each—34
tons in all—and as savers of good cars are

well worth the price, $9.68, formerly $14.34.

We have on hand 30,726 of these frames,

slightly cracked and with a few blow-
holes, but otherwise all right, which we
will close out cheap to make room for the

new spring style of frame.

15 and 16 are portions of a don'tulever

bridge, made necessary by the slightly

larger coupling. The bracket portion of

this bridge is made of sheet zinc, painted
blue and striped with yellow; the railing

is made from 50 per cent, carbon steel

tubing, I'/i inches in diameter, and is

nickel plated.

By removing the coupler and placing a

section of barbed-wire fence across the
end of the bridge, the freight car is at

once transformed into an observation car,

which can be attached to the rear of the

"Northwest-by-South Limited," when-
ever the president desires an airing, or has
a notion to inspect the right of way. This
observation feature being so high in the

air, offers another security in the fact

that no cow can climb up and bite the
president.

For this especial feature there has been
conferred upon me the grand Imperial

Zinc Cross of the "Coppery Order of The
Boreal Kokobolas," by the Grand High
Gilhooly of Wrangell Land.

This arrangement also serves to take
the place of the common brand of red
caboose of commerce. An antique oak
revolving chair, having a cushion stuffed

with hay, excelsior and sawdust is placed
between the rails of the bridge. The con-
ductor seated in this chair is enabled to

overlook entire train, and to observe any
fast mail train coming behind, in time to

allow him to "make a sneak" and escape.

17 is a small compartment for holding
chewing tobacco, loose and on the plug,

cigars, tooth brush, whisk broom, extra

signal flags, matches, hair oil and pepsin
gum.

29 is a fixed focus Morris chair for the

use of the trainman. This chair is shel-

tered from the rain, snow, hot sun and cin-

ders byan aluminum roof painted dark red.

18 is a compartment under the fixed

focus chair, and is intended for the re-

ception of trainmen's belongings. There
are divisions in this compartment for a

tall silk hat, dress suit, a clean pair of

overalls, collars, cuffs, red neckties and
striped socks. Each trainman has as

many of these compartments as he desires,

and at the end of the run, transfers his

goods to the returning train.

20 is a little tool box equipped by the

company, and contains among other

things saw, axe, screwdriver, pinch bars,

crow bars, hydraulic jack, brad awl, glue

pot, nails, screws, tacks, arnica, court

plaster, witch hazel and corn plasters.

Some of these articles will be found use-

ful in the event of the earth being pulled

out from under the train by "Wicked
William of the Willemette."

21 is a copper fascia board.

22 is a common every weekday freight

car body.

23 are bird's eye maple hand-holds cov-

ered with fish glue and shellac to prevent

the trainman from slipping off the car and
mussing up the nice clean ballast.

25 is a foot rest for the trainman while

he is occupying the fixed focus chair, 29.

This foot-rest has been termed by the

canaille a "bunion rester." Maybe it is.

While this coupler is not just exactly

economical in a direct way, indirectly it is

a dividend winner from "way back." The
use of this coupler tends to make the

trainman a whole lot better. It will make
him a good churchgoing citizen, and an

honorable member of the community.

Tnis will result in your road gettmg all

the Sunday school picnics, and that your

opportunity for dividends will arrive at

the same time, because when you make
them rates "you won't charge 'em a t'ing,"

p'raps.

I trust that no low-browed genius,

whose ears project above the top of his

head, will ridicule this wonderful inven-

tion in any manner whatever, as it would
become necessary for me to drive him
into the earth seven feet, and as I am very

busy I can ill afford the time.

New Haven Shop Notes.

There are probably few railroad repair

shops that have done more to determine

the capacity of boring mills on work or-

dinarily done in the same class of shop on
lathes than the New Haven shops of the

New York, New Haven & Hartford. They
have demonstrated, by the gage of dollars

and cents, what the relative cost is be-

tween the two methods, for boring tires,

boring and turning cylinder heads, boring

and facing driving boxes, boring, turning

and cutting off piston packing rings, and
in fact all boring and facing work usually

done in a lathe: the smaller work being

handled on double-head Bullard borers.

The claim is not that the work is done
better on the boring mills, but quicker,

.and therefore cheaper; and quicker not

because of a man-killing drive, but simply

because it is in the tool. The same prin-

ciple is worked out in the blacksmith shop,

where it has almost or quite reached the

scientific stage, by cultivating the art of

die-making for the bulldozer and Bradley

hammers—a scheme we have championed

to some purpose in the past, and one
which, if made a special order, as in this

shop, does not take long to get the bal-

ance on the right side of the books. One
of the prettiest jobs we have ever seen

from the bulldozer was a passenger truck

swing hanger made here, of two pieces of

I X 2j^-inch material brought to a weld-

ing heat and having the jaw formed and

body welded together in dies by one

movement of the machine ram. It is not

necessary to go into the details of this

job for our blacksmith friends; they

"know too well the story of their thral-

dom," when they build a swing hanger on

the anvil. Master Mechanic Smith and

his assistant, Mr. Leary, are very sensi-

tive on the subject of shop expense, and

lose no opportunity to keep it down by

many good kinks and the aid of proper

tools intelligently handled. Some of these

kinks we shall show from time to time.

The Boston Blizzard.

The youngest junior philosopher took

a trip towards Boston the other day, and

the weather man got even for some past

jokes by snowing him in at Sterling

Junction, a little hole in the woods where

he managed to crawl before the snow got

in its finest work. Then he enjoyed a

combination of New England winter,

ulcerated tooth and the grip for two days,

which wasn't so bad as it might have been,

because he couldn't have got home any-

how. He kicked himself for not starting

home the night before, but was after-

wards consoled with the knowledge that

the train he would have taken got snowed
in at Norwich, and the passengers didn't

get through, but had to sleep in the train.

All the next day the trains were scarcer

than hens' teeth, and although the snow
plow of the Boston & Maine did get

through from Nashua to Worcester, it

didn't do much good, as the trains didn't

follow, and the last one got stuck on
"Break-neck Hill," near Worcester, and

the five passengers enjoyed themselves

sleeping in the smoker.

The great trouble with New England

snows is that they are too deep in some
places for the ordinary plows, and not

deep enough for a rotary, at least not

deep enough to warrant keeping them
laying around for a possible use once in

five or six years. If one plow could be

employed and fitted with wings, so as to

fly from one deep drift to the next, it

could be used all over New England; but

as it is, it might be needed for 20 feet in

some cut, and then would be fanning air

for the next 30 miles, except for the few

inches of snow on the level. It's quite a

question at best, but there seems to be
room for improvement.
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How to Lay Out a Locomotive Boiler.

BY HEN'RV J. RAPS.

The outline of the boiler is shown in

Fig. 4. and one-half of the rear elevation

of back-head in Fig. 2.

We will begin with the mud-ring, one-

linlf of which is shown in Fig. I. It is

2'/i inches thick, with a single row of

rivets located i^ inches from bottom.

The radius of outer corners is 2^ inches;

that of the inner corners i inch.

The first rivet hole from corners in

sides and ends are laid out so they will

be located Ij4 inches from sides and ends,

respectively, on the inside, as shown. The
balance of rivet and plug holes are spaced

2^ inches apart, as near as practicable;

rivet holes to be 13-16 inch; plug holes,

25-32 inch.

Let us next lay out the back-head, a

rear elevation of which is shown in the

left half of Fig. 2 and a side elevation in

Fig. 3-

Referring to Fig. 2, we see that the size

of the sheet required for the head is

g.j Ii-i6 X 68^ inches, and according to

Fig. 3 it is to be ^-inch thick; also that

the hight of head after flanging is 90^
inches; its extreme width is 605-8 inches;

width of lower part, 405^ inches; outer

radius of fiange, 3 inches, making the

radius of the center of flange 2j4 inches.

We will begin by drawing the line for

mud-ring rivet holes lY^ inches from the

edge and parallel with it.

At right angles with this line erect a

line across the center of sheet from A to

B. Twenty and a quarter inches from the

line A B, and parallel with it, draw the

line E F. From A to D on the line A B
mark ofif a distance equal to the hight the

sheet is to be after flanging, which is gojs

inches. With C as center, radius C D—
which is 305-16 inches—describe the arc

D H; at C draw the line C / at right angles

with A B. Locate / 3^ inches from C
With / as center, radius / li, describe the

arc H G; locate the point / 33 inches from

bottom edge of sheet and 8 u-i6 inches

from the line E F. With / as center,

radius / F, describe the arc F G, complet-

ing the preliminary line. As the line

EFGH D represents the contour of one

side of back-head after it is flanged, and

is not necessary in laying out the head,

but shown to give the beginner a better

idea how the other lines are located.

As the outer radius of flange shown in

Fig. 3 is 3 inches, it follows that the cir-

cular part of flange will begin 3 inches

from the line E F G H D. Draw the line

K LM equi-distant from E F G H D. using

the same centers for describing the arcs.

Mark oflf the circumference of the quad-

rant or circular part of flange; as the

radius of center of flange is 2)4 inches, it

follows that the circumference is 254 X
3.1416 -f- 2 = 45-16 inches. Draw the

line NOP 45-16 inches from KLM;
then 2'/; inches from the line NOP draw

the line a b B, which represents the shear

line or the edge of flange.

Opposite the point / add the amount
represented by the dotted line, amount-

ing to J4 inch at the center of arc, as the

sheet will stretch at this point in flanging,

tending to narrow the flange. The lines

a b B, A a form the outline of one-half of

the sheet before flanging; the other half

is its counterpart.

Locate the holes for mud-ring rivets,

staybolts, fire-door, reinforcing plate,

braces, water-glass cocks, gage cocks, cir-

culating tube plugs, wash-out holes, etc.

All holes which will not be distorted in

regarded affectionately by the older men.

This is the old No. 39, which is now put-

ting in her last work by raising steam for

car heating at this terminal. Although

covered with dirt from the fires and stand-

ing in expectation of being scrapped at

any time, there is still something to be

admired in this engine, and the work
they have done will probably never be

excelled by any engine of their weight

—

some say the heavier engines don't do it,

but as one's memory is apt to play tricks,

the first assertion is probably the safest.

i^siC

/;\<
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From the Pittsburgh Post—which, by the

way, has the most newsy railroad depart-

ment of any daily paper of our acquaint-

ance—we learn that the Pittsburgh. Bes-

semer & Lake Erie has already 150 miles

of track laid with loo-pound rails. No
other railroad has that length of track

laid with such heavy steel. Estimating

at the rate of 100 pounds to the yard for

each side, 1,760 yards to the mile and 150

miles of track, we find that 52,800.000

pounds, or 26,400 tons (2,000 pounds to

the ton), have been laid on the Bessemer
since last May, not including side tracks,

/rogs, switches and bolts and straps. At

Baldwin Locomotive Works— Vauclain
5ystem of Compound Locomotives.

The Vauclain compound engines

built by the Baldwin Locomotive Works
have no receiver or intercepting valve

such as are found in other systems of

compound engines. A piston valve con-

trols the steam distribution, which is

effected by passing all the steam used

directly from the high-pressure cylinder

to the low-pressure cylinder, each side

being a separate and distinct compound
engine.

Fig. I is a sectio'n of the cylinder, steam

chest and saddle, showing their relation

Locomotive Etigiiii

Pig. 1. SECTION OF CYLINDERS.

$18 per ton tliis steel would be worth

$475,200. From these figures it can readily

be observed that it takes lots of money to

build a road like the P., B. & L. E.

The United States Metallic Packing

Company, of Philadelphia, have taken

out a new charter with the purpose of

broadening their scope of manufacture.

This company already make the Choteau

pneumatic hammer, Dean pneumatic

track Sanders, pneumatic drills, Gollmar

locomotive bell-ringers, and it is now the

purpose of the company to still broaden

the field of operations.

to each other by location. Fig. 2 is a

vertical section, drawn so to have the

pistons all in the same plane, in order to

better show their functions. A reference

to Fig. 2 will make clear how the valve

controls the admission and e.xhaust of

each cylinder, the direction of the arrows

showing how the e.xhaust from the liigh-

piessure cylinders is the admission sup-

ply to the low-pressure cylinders, steam

being admitted to both ends of the steam

chest at the same time. The valve is prac-

titally perfectly balanced. The valve is

reduced in diameter at the central part

between the rings, and is also hollow,

which construction leaves a cavity inside

and .out; the inner one of which is for

low-pressure admission, and the outer

one for exhaust from the same cylinder.

In compound operation, as shown in

Fig. 2, the steam from the boiler is ad-

mitted to the steam chest, and passes

through the wide open front port into the

high-pressure cylinder. The back end of

the high-pressure cylinder is at this time

exhausting steam that had done work
on the previous stroke, and is therefore

exhausting through the back steatn port

and hollow valve into the front steam

port of the low-pressure cylinder to be

further expanded. While this is being

done on the front side of the low-pressure

Fig. 3. STARTING VALVE.

piston, the rear end of the same cylinder

is exhausting to the atmosphere the steam

previously used.

When necessary to exert the maximum
power of the engine at starting, steam is

admitted to the low-pressure cylinders

at the same time as to the high-pressure

cylinders, and this is done by means of

the starting valve which is shown in sec-

tional detail in Fig. 3. and also in Fig. 4,

which gives the method of piping to the

cylinders. This valve, when opened, ad-

P'its steam from one end of the high-

pressure cylinder to the opposite end,

being connected with the steam ports,

and from there through the exhaust to

the low-pressure cylinder. To trace the
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action of the device, the steam may be

followed from its entrance into the steam

chest, thence through the pipe F con-

nected to front steam ports of the high-

pressure cylinder, down through the start-

ing valve into the pipe G connecting the

back steam ports of the high-pressure

cylinder; from this point the steam flows

thiough the exhaust cavity of the valve,

directly to the front steam port of the

low-pressure cylinder. The starting valve

cylinder cocks. Valves to admit air, and
also to allow relief from excessive pres-

sure are shown in the high and low-pres-

sure cylinders, respectively.

"Practical Shop Talks" is the title of a

little book by Fred H. Colvin, one of our

staff. It treats with methods of shop

practice and management in an interest-

ing and humorous manner, which is sure

Fig. 2. VAUCL.ilN COMPOUND—SECTION THROUGH CYLINDERS AND VALVE.

is operated from the cab by a lever, and

acts as a cylinder cock for the high-pres-

sure cylinder, being connected to the

same lever that actuates the low-pressure

cylinder cocks. When starting a train

the valve is opened simultaneously with

the cylinder cocks, which action admits

steam to both the low and high-pressure

cylinders; but the valve liavin.g three

ports, live steam may be admitted to the

low-pressure cylinder without opening its

to find favor among all shopmen, as it

points out its "object lessons" in a man-
ner that is clear and convincing, as well as

provoking many a smile by the lifelike

characters and their remarks. We are

sure no one will be disappointed in this

little work, and it can be read with both

pleasure and profit by any one who has an

inkling of mechanics and who appreciates

human nature. It can be had at this office

for 50 cents a copy.

"The Economical Handling of Loco-
motives."

BY EUGENE MC AULII-'l-E.

Taking it for granted that the majority

of engineers appreciate the responsibility

attached to their position, and that they

have sufficient latent honesty to make
them desirous of returning the most per-

fect and economical service possible, in

return for fair wages and considerate

treatment, conditions they have a perfect

right to expect, the writer, employed in

handling a freight engine, submits the re-

sult of his personal observation and ex-

perience to his fellow enginemen, trust-

ing that a few at least of the 80,000 engin-

eers and firemen employed in the United
States may find some suggestion that will

'help lessen the cost of operation of the

locomotives handled by them.

A glance at the performance sheet is-

sued from the office of the Superintendent

of Machinery of any railway will show a

wide variance between the cost of oper-

ating engines of the same class in like

service. While it is a fact that some en-

gines require more fuel and oil than

others, the discrepancy is too wide and
too marked to be attributed to this cause

alone.

The primary duty of the engineer is

that of handling his train intelligently

and carefully, passing over the division

with dispatch, while retaining the largest

possible margin of safety. His next duty
is that of handling the intricate and pow-
erful machine in his charge in the most
economical manner. True economy is

most readily measured by that column of

the monthly performance sheet that cov-

ers the total cost of operation, per car or
train mile. An extraordinary valve oil

mileage made at the expense of fuel and
shop labor does not represent economy,
any more than does the neglect of run-

ning repairs that tend to shorten the life

of the engine.

To begin with, if possible, all necessary

repairs should be made promptly, leaky

flues, cracks in sheets, defective draft ap-

pliances, etc., waste coal directly. Valves

and cylinder packing that blow, waste

coal indirectly, besides reducing the trac-

tive power of the engine. Flues should
be bored out as often as necessary, and af-

ter running 30,000 or 35,000 miles, it usu-

ally pays to renew cylinder packing.

It is safe to say that the boiler of a lo-

comotive is the foundation that the whole
superstructure rests and depends on, and
any steps taken towards prolonging the

life of the boiler serves to lengthen the

life of the whole locomotive proportion-

ally. To keep down expensive repairs,

and insure the reasonable life of a boiler,

it is imperative that vigorous efTort be

made to keep the temperature of the fire

box as nearly equable as possible. Every
engincman has noticed that a locomotive

boiler moves from J| to }4 of an inch on
the frame while raising steam, moving
back when the fire is removed and the
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boiler cools. The outer shell of a boiler

derives the heat that serves to expand it

from the supply contained in the water

and steam which it holds. The effect of

this heat is modified by the lower atmos-

pheric temperature that surrounds the

outer shell of the boiler. It is safe to say

that this outer shell is not subjected to a

temperature much higher than 300 de-

grees, while the fire bo.x and back ends of

flues are subject to a temperature of from

900 to 2700 degrees.

In view of the fact that the fire box is

fastened to the shell by staybolts, flues

and radial stays (when used), it is plain

that any sudden lowering of the internal

mately breaks them. From tests made we
learn that average staybolt material will

stand several thousand bendings, but the

process, if kept up, will eventually break

even those made from the most carefully

selected iron The fire bo.x will often

stand months of abuse, but under rough
handling the weakening process goes

steadily on until an unusually severe trip

develops a sufficient number of broken

bolts to necessitate the holding in of the

engine for repairs at an expense to the

owners and crew alike.

With all the effort that conscientious

enginemen can make in the way of nurs-

ing the boilers in their charge, the cinder-

Fig. 4. VAUCLAIN COMPOUND—APPLICATION OF STAKTING VALVE.

temperature, whether caused by the vio-

lent and copious admission of cold air

through holes in the fire, a prolonged

opening of the fire box door, or the low-

ering of the steam pressure by forcing

into the boiler large quantities of feed

water at a temperature of from 150 to 200

degrees, will cause distortion of propor-

tions, what cannot help but damage flues,

sheets and staybolts.

With boilers of a shell diameter of 52

inches and upwards, the one item of re-

newing broke-i staybolts constitutes a

large part of the e-xpense of repairs. The

cost of replacing a broken staybolt some-

times reaches $1.00, making no allowance

for loss occasioned by taking engine out

of service. The sudden changes of tem-

perature before mentioned by racking the

boiler and bending the staybolts, ulti-

pit force can undo everything while

cleaning the fire preparatory to housing

at the end of the trip.

The reckless roar of the blower carry-

n\g thousands of cubic feet of cold air

through a fire box. from which the fire

has been removed, has chilled the blood of

many careful enginemen, as well as

ruined numerous fire boxes that should

have lasted for months. It is not uncom-
mon to see the blower left on full for an

indefinite period, fire door and dampers
wide open, while the man in charge waits

for word from his assistant in the pit to

commence operations. Roundhouse men
invariably get their start in the cinder

pit; they come to the business willingly,

but uninformed; no one takes the trouble

to instruct them and they go on for

months and years helping to destroy divi-

dends. The first thing that should be

impressed on the mind of every man who
has any connection with this important

part of a locomotive is covered in these

few words: "Use the blower in self de-

fense only, and then as gently as possi-

ble." Dampers should always be closed

before an engine leaves pit to move in

the house, and, under no circumstances,

should the injector be used after the fire

is removed.

There has been a great deal said and

written on the subject of combustion, but

it is safe to assume that only a small per

cent, of enginemen understand the ethics

of this question, neither do they care to

go deeply into it.

Any man of average intelligence can,

however, soon learn by observation that

coal requires a plentiful supply of air pro-

perly delivered to effect its combustion;

an excessive quantity, however, carried

through or over a fire is a grievous detri-

ment to both coal pile and boiler. In a

few words, give your fire all the air that

can pass through the openings in grates,

do not obstruct its passage by clinkering

or banking, fire lightly and often, always

endeavoring to keep the bed of fire as

thin as possible. To this end some pre-

paration is necessary before pulling out,

or the severe exhaust occasioned by
working the engine toward full stroke

will tear the fire full of holes, admitting a

whirlwind of cold air that cools the fire

box and flues, working untold harm.

i^ @ i
Man and Engine Out of Proportion.

"Alen who run locomotives in the out-

skirts of civilization meet with curious

experiences," remarked the engineer of

the Plug. "One day I was running an

engine on the construction of a railroad

that went into a region similar to that

shown on the front cover of the January

number of Locomotive Engineering.

There were few human settlers to be

found, and those who were met were the

greenest citizens that ever gaped on look-

ing at a locomotive.

"One day I had got to the extreme

point of track laying and had been switch-

ing some cars, when I noticed a particu-

larly gaunt-looking native looking on
with extreme interest. When I stopped

and began oiling round he followed my
movements very closely, and when I re-

turned to the cab he kept watching me
very intently.

" 'Is there anything I can do for you,

my man?' I inquired, thinking that he

wanted to know something. 'No, boss,'

he replied: 'I war jest wonderin' how a

big engine like that lets herself be driven

by a small rat of a man like you.'
"

Mr. Geo. D. Greer has been appointed

traveling engineer of the Louisville, Hen-

derson & St. Louis. The official head-

quarters of this road are at Louisville. Ky.
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Air=Brake Department.

Improved Valves for Water-Raising
System.

Readers who have familiarized them-

selves with the development of the water-

raising system on Pullman sleeping cars,

as investigated by the Air-Brake Associa-

tion, and presented on page 478. June, 1896,

number of Locomotive Engineering,

will have learned how this system some-

times interferes with a proper operation

of air brakes on passenger trains. The

Westinghouse Air-Brake Company, while

not interested in this system, seeks to les-

sen its interference with the air brakes by

providing suitable valves for its better

operation. With this object in view, this

company has prepared the valves illus-

trated and described herewith.

To attach the reducing valve, Fig. i,

connect fitting 30 with a nipple to air

tank and pipe to water reservoirs from

Z, inserting two cocks in this pipe. At-

tach levers to the cock handles and ex-

tend same to opposite sides of car. Close

one cock before recharging water tanks.

The valve is adjusted to deliver 20 pounds

pressure on the water for forcing it

throughout the car. Necessary readjust-

ments are made with nut 27.

Pressure entering valve. Fig. i, at Y
passes to chamber a, thence past valve 18

to chamber h. and by passage c to Z and

my
LtKniwInr Eiiniitpcring

Pig. 1. IMPIIOVED REDUCING VALVE.

the water reservoirs. As the pressure in

the latter appro.ximates 20 pounds, piston

20 is forced down and spring 19 closes

valve 18. As the air pressure in the water

tanks diminishes from the use of water,

the pressure on piston 20 is likewise

affected, and, rising, opens valve 18 and

restores the air pressure.

Attach the governor, Fig. 2, to air tank

with a nipple at X, and from fitting 46

(W) extend pipe to auxiliary reservoir.

CONDUCTED BY P. M. NBLLIS.

The pressure on spring 42 is such that a

pressure in chamber c of 60 pounds on

diaphragm 40 is required to raise its valve

from its seat. Therefore the auxiliary

reservoir of the air brake is charged to

this extent for braking the train before

any pressure passes to the air tank of the

water-supply system.

Air pressure from the auxiliary reser-

voir entering the valve at W reaches

chamber c through port d. and as it ap-

proximates 60 pounds, diaphragm 40 and

its valve are lifted, and valve 38 is forced

from its seat thereby, permitting the pres-

sure to pass to chamber f, and through

port g to the air tank of the water-supply

system. The stem h of valve 38 is pur-

posely made a comparatively snug fit in

its aperture in order to produce a slug-

gish feed of air past it to the air tank,

causing auxiliary reservoir pressure to be

only slightly affected by any demand upon
its air supply.

Fig. 3 shows how these valves are

usually arranged in combination with the

air-brake system and the air and water

reservoirs of a passenger equipment car.

Specifications for Air-Brake Hrse.

Rigorous qualifications for air-brake

hose have never been required by railway

companies in general, and consequently

none were ever framed until the Peerless

Rubber Company suggested a list which

they submit in a pamphlet to those inter-

ested. The qualifications as drafted con-

tain much merit, and would certainly bet-

ter the air brake service if adopted. They
are as follows:

"Each standard lengtli of air and signal

hose must be branded with the name
of the manufacturer, and the year and

month in which made, name of road, and

a table of raised letters denoting the years

and months.

"All cotton duck to be used in air brake

and signal hose to weigh not less than

from 20 oz. to 22 oz. per yard, 38 to 40

inches wide, to be loosely woven and long

fibre. Duck must be frictioned on both

sides, and in addition to the friction must

have a heavy coating of gum on one side,

so when made up there will be a distinct

layer of gum between each ply of duck.

Hose without the coating will be re-

jected.

"All air brake and signal hose must be

soft and pliable, and not less than four-

ply. The tube to be hand-made and so

firmly joined to the canvas that it cannot

be pulled away without breaking or split-

ting the tube. The tube, friction, coat-

ir.g and cover to be of the same quality

of gum.

"The tube to be not less than 3-32 inches

thick. The inside distance of freight hose

must not be more than I 5-16 inches nor

less than iJ4 inches. Outside diameter

not more than 2 inches nor less than iji

inches. The inside diameter of passenger

and signal hose must not be more than

I 1-16 inches nor less than I inch. Out-

side diameter must not be more than Ij4

inches nor less than i n-i6 inches. Di-

Fig. 2.

Locotnutivc Engiiieerinff

IMPROVED WATER-PRESSURB
GOVERNOR VALVE.

ameter to be as specified throughout the

entire length. All short lengths to have

capped ends. All caps must be vulcanized

on, not pasted nor cemented on.

"The friction will be determined by the

force required to unwind a section of

hose I inch in length. The force being

applied at the point of separation. With

a force of 25 pounds the separation must

be uniform and regular, and when un-

wound from outside to tube the average

speed must not be greater than 12 inchei

in 20 minutes.

"The i-inch section of the tube or inner

lining should then be taken from the

piece of I-inch section used in the fric-

tion test, and cut at the thickest part of

lap; then marks 2 inches apart will be

placed on it and stretched 10 inches from

the aforesaid 2-inch marks, and released

immediately. It will then be re-marked,

and will be stretched 10 inches or 400 per

cent, without breaking, to remain

stretched 10 minutes, and to be measured

10 minutes after the strain is removed.

In no case must the piece show more than

li inch permanent set or elongation in 2

inches. Hose should be at least from

three to seven days old before testing.

"All rejected material may be returned,

the shipper paying freight both ways."
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CORRESPONDENCE.
The "Kicker" Kicks.

Editors:

I was walking through the A. B. & C.

roundhouse recently, and, seeing the

"Kicker's" engine standing over a pit,

went over to it to see if he was around.

As I rounded the pilot I saw him work-

ing on his air pump.

"Hello, therel" he cried, in his charac-

teristic way; "come here, you're just the

fellow I want to see. That dog-goned

cuss has packed this pump with asbestos.

You know it was runnin' hot when I saw

you? Well, he put in new packin' rings

again, an' the Old Man made him try to

fit 'em; but say, he couldn't fit 'em any

better'n a wood-butcher could do black-

smith work. An' then he didn't do a

thing but go and pack it with this durned

to bore that cylinder out and be done

with it. Say, his time on this pump alone

would pay lor a new cylinder in less than a

month. An' then the transportation de-

partment always tacks ten or twelve cars

on number three an' the dispatcher wants

to know 'why we can't get away,' when
the brakes won't release. Why, tha ext'"a

coal I burn every trip gettin' away from

stations and makin' up the time I lose re-

leasin' brakes would pay ten times over

for borin' out the cylinder."

As we got up into the cab I saw that

he had his brake valve apart also. The
feed valve piston was lying on the seat

box. I picked it up to look at it, where-

upon he broke out again.

"I've been layin' for that feller all

mornin', but he hasn't been 'round this

way. That's another sample of stoppin'

"O, he says the lathe ain't no good.

Don't know as I blame him much, either.

The lathe they gave him has been in the

back shop ever since we had a shop.

Took it out an' put it down here, an' put

a new one in up there to turn bolts in.

Tell you the bosses don't know how par-

ticular air-brake work is. Seem to think

the air brake is a sort of side issue that

they have to put up with, but they make
rules 'bout how we must take care of it

and handle it. We test brakes five times

in a ISO-mile division, an' only one hill,

an' never cut the train at all. But that's

the rule: As far as all the good it does

is concerned, we might just as well not

do it. I'll bet nine out o' ten o' them in-

spectors wouldn't know a defective brake

if it hit 'em over the head with a brake

beam. Might think it worked kind o' cu-

=^
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AKKAXGEMENT OF TANKS AND AIR VALVES FOR WATER DISTRIBUTION SYSTEM OF PULLMAN
SLEEPING CARS.

Fig. 3.

asbestos, 'cause every other kind of rod

packin' would burn out, I guess, an' now
see how this rod is cut. Say! you'd a

thought it was a Fourth of July fire-

works to seen that pump throw sparks

last night. Looked like Roman candles,

sky-rockets and spittin' devils. I've been

tellin' 'em that when a pump is hot

enough to burn the packin' out it ought

to burn it all out, but this durned stuff

bakes harder'n a rock. He tells me that

he soaks it in oil and plumbago. Humph!
I'd like to see him find the oil and plum-

bago in it now."

"Why can't he fit the rings?" I asked.

"First place he don't know how, an'

then he says the cylinder is 'way out of

true. That's another sample of cheapness.

It's cheaper, so they think, to have that

fellow work two or three hours every

other day on this pump, and pay him at

least 25 cents an hour, than it would be

a leak with a bung hole open. Look at

those gaskets (diaphragms). Can't afford

to buy 'em from West'n'house at a few

cents a piece and get good ones, but they

pay him 25 cents an hour to cut em out

of common sheet gum, and' they only last

a trip when the pump is runnin' hot.

The ones that came in that valve lasted

six months, an' the pump run hot most

of the time, an' I guess they'd been all

right yet if that chuckle-headed fool had

let 'em alone; but he got it into his head

that they ought to be played out if they

wasn't, and so he took 'em out. He lost

'em an' now we have to put new ones in

every trip. That cheap gum ain't good for

much, anyhow. That rotary leaks a little,

but r afraid to report it for fear he will

make it worse. He won't try to face one in

a lathe, always grinds 'em in with em'ry."

"What's the matter with facin' 'em?" I

asked.

rious, but if one shoe touched the wheel

it would be all right. Why, say, one

feller was inspectin' the brakes one night

and heard the air comin' out of the ex-

haust of the triple, and looked at the port

an' seen it was tapped out, so he thought

they left somethin' out and' he plugged it

up. We found it at the next stop all

right an' they investigated, and this fel-

ler's foreman tried to make out that he did

just right. Talk about instruction. The
bosses need some, too. Tried to get the

Old Man to put a big main drum on this

engine, an' what do you s'pose he said?"

"Can't imagine," I replied.

"This is what he said, 'That's all right,

John, but you forgot that the bigger the

drum is the more air the pump would

have to pump to fill it. Now don't you

see the small drum is the easiest on the

pump?' Say, that corked me."

Just at this point the Old Man came up
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himself, and Jolin introduced me to him.

I was invited to call on him at his office

that afternoon, and with a promise to do

so I left.

Bob MiCHABls.
Atlanta, Ga.

Qood Points About the Semaphore
Qage.

Ldilors:

In February Locomotive Engineer-
ing, a description is given, accompanied

by illustrations, setting forth some of the

prominent features and improvements

which the new semaphore air gage recent-

ly patented by Messrs. Nellis & Hutch-
ins possesses over the pressure record-

ers in common use, and calling the atten-

tion of the reader to the position of the

hands on the dial and the arrangement

and Spacing of the numerals. The hands

being at right angles to each other when

this gage is only placed within a reason-

able distance from the brake valve, and in

line of the engineer's view, no trouble

will ever be experienced in reading it.

I was particularly impressed, while

recently using a "semaphore" gage, by

the ease with which a slight leak in the

train line could be detected, and, in fact,

leaks of any and all kinds. This feature

seemed to commend it as strongly to me
as any other which it possesses.

Everybody knows that if the small leaks

can be kept out of the brake mechanism,

good results will invariably follow, and

little or no trouble be had in using it; but

heretofore slight leaks were scarcely per-

ceptible on the gage, and therefore passed

unnoticed. With the new gage this is

different. A slight leak is almost as

readily perceived as a s-pound reduction

is on the gages now in general use.

In the matter of initial reduction much

of 95 pounds and train line pressure o, put

the handle either in release or running

position, and black pointer would go up

to 60 pounds. Then in about two minutes

the train line pointer would drop back

to 20, and stop; but the brake would not

set in the meantime, although it could set

all right with either a service or emer-

gency application ordinarily. Found the

trouble. Will someone please tell me
what was the matter?

Erle Milhone,

K. C, Ft. S. & M. R. R.

Kansas City, Mo.

[Mr. Milhone sends us the answer to

his problem, and requests that we with-

hold it from publication for one month,

so as to give readers a chance to work it

out. As a hint to a solution, we would

say to look all around. Things are not

always what they seem.—Ed.]
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indicating 70 and 90 pounds, and a varia-

tion of 5 pounds in pressure requiring a

movement of the pointer of about i

inch.

It can be seen at a glance that this gage

fills a want that has been felt ever since air

brakes were first used, and its use is des-

tined to improve the air-brake service

all over the country.

This improvement of the service must

result in a big saving in dollars to rail-

way companies and greater comfort to the

traveling public.

In the April, 1896, Locomotive Engi-

NEKEiNG I suggested tliat the air gage be

brought down to the engineer's valve, so

that when applying brakes, the engineer

could tell just exactly how much air he

was exhausting, and thus be enabled to

make better and smoother stops; but with

the "semaphore" a position so close will

not be necessary, as the long sweep of the

indicator in light reductions can be easily

seen, and when the limit of 20 pounds, full

service application, is reached, the hands

arc in a horizontal position; so that if

shock and damage to lading will be

avoided on long freight trains, because

the engineers can make a reduction of

5 pounds, the amount necessary to force

the pistons beyond the leakage grooves

and bring the shoes up against the wheels

—and have it exactly 5 if he chooses—then

he can reduce pound by pound until the

brakfes are full on, and each reduction

can be easily seen on the gage.

I feel confident that a marked improve-

ment in air braking will be had wherever

the "semaphore" is used, and also a much
pleasanter life to all who ride in our pas-

senger coaches or freight cabooses.

J. P. Kelly,
New England Ry.

Sandy Hook, Conn.

i S S
What Was the Trouble?

Editors:

Our engine No. 85 was recently

equipped with a new '92 model brake valve.

After applying brakes in the emergency,

wc could, with a main reservoir pressure

To Qet Dry and Clean Air.

Editors:

After reading the article on main reser-

voirs and air freezing by Mr. A. L.

Beardsley, in last number of Locomotive
Engineering, I thought he might be

helped out if the air were pumped in dry

and warm. I have a scheme which I suc-

cessfully used for some time past. It con-

sists of a box, 6x8 inches, with ten or

twelve ^-i-inch holes, placed in the corner

of the cab, to which the suction of the

air pump is attached. In this box is a

sponge which catches the dirt and dust.

Every few days the sponge should be re-

moved and washed. It is surprising to

see the amount of sediment it catches.

F. B. F.,

Engineer, D., L. & W. Ry.

irasliinglon, A'./.

i i i

Air-Brake Men's Fifth Annual Conven-

tion. Baltimore. April 12th.
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The Michigan Central Air-Brake
Instruction Car.

Editors:

The Michigan Central air-brake in-

struction car, which has now been in ser-

vice over a year, was remodeled from the

dining car "Niagara Falls," in their shops

at Detroit, Mich., under the supervision

of Mr. E. D. Bronner, assistant superin-

tendent of motive power.

The car is mounted upon two six-

wheeled trucks, is 55 feet long inside, and

w-eighs 63.000 pounds. It is exceedingly

well lighted by thirty-six windows. It is

divided into two compartments, one for

the end of the main reservoir, at a con-

venient hight for observation, is a sec-

tional 8-inch pump, to which is attached

a sectional E-8 pump governor, the pump
being arranged to turn on a pivot. Next

to this is a push-down cam driver brake

and a sectional plain triple working tan-

dem with driver brake triple. Next is a

rack to which is fastened the '90 and '92

brake valves for operating the brakes in

the car, and between them is a sectional

'92 brake valve, sliglitly elevated. The
duplex gages, showing main reservoir

and train line pressures, are fastened to

the wall above each valve.

representation of a passenger car with

lO-inch brake cylinder and levers, rods

and brake beams, all working. This oc-

cupies but a small space, and can be more
readily understood than if fastened to

side of car. This passenger brake equip-

ment has 60 feet of piping for both brake

and signal. Above the passenger brake

are sectional Nathan and Detroit air-

pump and cylinder lubricators.

On the opposite side of the car are

twelve sets of freight brakes, arranged

horizontally in three tiers of four sets

each. These also have the full comple-

ment of piping, angle cocks, cut-out cocks,

AN INTERIOK VIEW OF THE MICHIGAN CENTRAL AIRBRAKE I.NSTKUCTION CAR.

an ofSce and sleeping room, and the other

for the instruction room, which is 45 feet

long.

Entering the instruction room from the

end of the car, in the corner at the right is

a g'A-inch Westinghouse air pump, which

supplies air for the equipment in the car.

Steam for running the pump is supplied

from a locomotive coupled to the car, and

at several points on the system air is ob-

tained from yard or shop plants, thereby

avoiding the necessity of running the

pump. Below the pump is the main reser-

voir, which is 23 x 41 inches. Standing at

Fastened to the opposite side of the car

are numerous sectional parts, consisting

of quick-acting triple, auxiliary reservoir

and brake cylinder for freight car, conduc-

tor's valves, retaining valve, whistle valves,

injectors, etc., and at the end of the car,

opposite the main reservoir, is a con-

venient writing desk, where each man
registers his name on entering the car.

This gives an actual floor space at this

end of the car of 7 x 20 feet for the ac-

commodation of a large class.

Next to the rack supporting the brake

valves, and standing on the floor, is a

etc.; all in plain view. There is a large

floor space between the passenger brake

and freight brakes; also between each tier

of freight brakes.

Located on a board, at the end of the

freight brakes, is a gage showing train

line pressure, and two duplex gages show-
ing auxiliary reservoir and brake cylinder

pressure in the first and last brakes, which

have been arranged for long and short

travels. The driver and passenger brakes

also have duplex gages. Every other

brake has a gage on the cylinder.

The interior woodwork is miple and
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walnut, and retains tlie same decorations

it had when used for a dining car. The
ironwork is painted brown.

Entering the office from the instruction

room, the water cooler, washstand, etc.,

are seen. A partition divides these from

the Baker heater which heats the car, and

next to the heater is the linen closet and

wardrobe. At the left is a table, four

leather upholstered seats, a writing desk

and bookcase. Above the table is a sleep-

ing berth of the standard pattern.

The car stops at all points where men
lay over, and where men are employed

Ice In the Air-Brake System.
Editors:

It is almost impossible to attach suffi-

cient importance to the draining of reser-

voirs and triples in winter. As dirt is the

greatest enemy of the air brake in sum-
mer, so, I believe, water is the greatest

enemy in winter.

I was once on an engine equipped with

a driver and tender brake, and although

piston travel was correct, brakes would
not hold but little, and then only by a

continuous application. Part of the time

brakes would not apply at all; as Danny

getting drained. Of all things aggravat-

ing and useless, is a driver or tender brake

that don't want to set at all, and after dint

of coaxing will set, but quickly leaks off

through cylinder packing or otherwise.

In connection with the brake trouble

first mentioned were the following symp-

toms, that are not yet clear to me, and

I would like some enlightenment on same.

In making any application of brakes, as

soon as graduating piston seated, and ex-

haust from train pipe therefore ceased,

piston would almost immediately rise

again, and a discharge of air of perhaps

ANOTHEU INTERIOR VIEW OF THE MICHIGAN CENTRAL AIR-BRAKE INSTRUCTION CAB.

who handle or care for the brakes. These

men are admitted in regular classes, after

which they are examined and their stand-

ing recorded.

W. W. White,
Air Brake Inst., Mich. Cent. R. R.

Detroit, Mich.

@ i S
A patent for a hose coupling head in

which is an angle cock opened and closed

when hose is coupled and uncoupled, sim-

ilar to the one illustrated in these col-

umns last month, has been granted to a

Pittsburg man.

Dugan would say, "De pig wouldn't try

to eat de cabbage." As it was winter, I

concluded that w.ater was the trouble, and

immediately on getting the engine in the

roundhouse, I took the plug out of

drain cup under the tender, also

took bottom plug out of both driver

and tender triples, and it was little

wonder "de pig wouldn't eat." Ice is

what a torch showed in the interior of

"de pins." A thorough thawing out and

perfect draining, and lo! the best set of

brakes I ever saw. I believe a drain cock

in plug of triples would be an improve-

ment, as they would st^nd better show of

two seconds duration would follow, and

we would immediately hear both tender

and driver triples whistle off. This was

evidently an increase of train pipe pres-

sure. But where did it come from? This

would occur either with or without train.

Thawing and draining cured everything,

which proves there was nothing wrong
with the brake valve.

L. D. Shaffnbr.
Missoula, ^fo)lt.

[Ice was undoubtedly the cause of the

trouble, as thawing out allowed the brake

to work with its accustomed efTficiency.

Perhaps the triples had a film of ice be-
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tween the slide valve and seat, which, for

a time, blocked the passage to the brake

cylinder, and some at the auxiliary pres-

sure passed around packing ring in triple

piston to train pipe, thence out through

the brake valve by raising the equalizing

piston. Possibly then the film closing the

graduating port broke, and auxiliary pres-

sure quickly rushed into the brake cylin-

der, reducing the auxiliary pressure con-

siderably below train pipe; the triple be-

ing still held by the film in application

position, until such time that it jerked

loose and went clear to release position,

similar to a triple with much friction, as

described in last column on page gg, Feb-

ruary number.—Ed.]

Plumbago on Brake Valve Gaskets.

Editors

:

I wish to say to the repair men who

have the '92 brake valve to dissect, that

they will have less trouble from the valve

body sticking to the gasket if they will

put a small mixture of graphite and air-

brake oil on the gasket. This will make

it lift off easy.

F. A. Mitchell,

Southern Pacific Ry.

SlockIon, Cal.

LOCOMOTIVE ENGINEERING.

Ten Hints for Air-Brake Instructors.

1. Don't crowd a man -'ith questions

when he is "rattled."

2. Don't keep up a too steady fire of

questions on a bashful man.

3. Pull along the toiler, even though it

be at the expense of neglecting his more

brilliant brother.

4. Encourage a man by occasionally

giving him a question you know he can

answer, and thereby save him from a pos-

sible fall by the wayside.

5. Bump the ground with a would-be

wit.

6. Prevent imposition from prompting

and other illegitimate means by following

up the original question with "Why?"

when in doubt.

7. Don't have a man pass an examina-

tion, but make him understand every por-

tion of the ground gone over.

8. Don't strive to achieve the reputa-

tion of being the hardest examiner. This

reputation properly belongs to the novice

instructor. Rather seek to have men say

they learned more from you than anyone

else.

9. Remember that while you know a

good deal about air brakes, there may be

something you don't know; and don't

forget, when tempted to lose patience

with a dull man, that there was a time

when you didn't know as much about the

art as you know now,

10. Study the character of each man in

your class, ministering to his needs in a

proper manner, and you will be a popular

and successful instructor.

QUESTIONS AND ANSWERS
On Air Brake Subtects.

(24) J. H. B., Newark, N. J., asks:

I. Are triples made purposely so they

will cause that whistling noise in releas-

ing? A.— I. No. 2. How is the noise

caused? Of course, I know it is caused

by air escaping from the brake cylinder;

but how or why does it whistle? A.—2.

Because of the high-pressure air rushing

swiftly out through the small port.

(25) J. H. B., Newark, N. J., writes:

If in tests made to see how much air

goes from train line to brake cylinder in

emergenry a 14-inch cylinder had been

used, what would have been the result?

A.—A less train line pressure would have

gone to cylinder in proportion to pres-

sure sent from auxiliary, because ratio

ot volume of train pipe to auxiliary is less.

Final brake cylinder pressure would be

less.

(26) E. G. R., Mt. Savage, Md., asks:

What is the best way to remove hard-

ened Vulcabeston packing from stuffing

boxes of air pumps? It often gets so

hard that it will not blow out, and it is

many times necessary to remove piston

and rod and drive it out with a bar. more

especially the air cylinder gland. Is there

no way to soften this substance? A.—We
know of no way except to coax it out by

means devised by the operator's ingenuity.

If any of our readers can help us out on

this matter, we would be pleased to hear

from them. We do not know how asbes-

tos can be softened after it once becomes

baked hard in the stuffing box.

(27) F. L., Pleasant Valley, N. J.,

asks:

In a recent answer you stated that much

of the trouble with signal not acting

properly was due to discharge valves.

Will you kindly specify how discharge

valves may be responsible for such

tioubles? A.—The earlier form of car

discharge valve had in it a thimble-shaped

strainer, similar to that in the quick-

action triple, which became clogged with

sand and spark cinders, and a sudden dis-

charge could not be made. The slow dis-

charge thus occasioned was similar to a

leak, and would be supplied by the reduc-

ing valve without blowing the whistle

when the cord was pulled.

(28) J. H. B., Newark, N, J., writes:

It was claimed that quick-action triples

could not be used on tenders, but you say

they are now used. What prevented their

being used before? Could they not be

used on engines if desired. If not, please

why not? A.—Quick-action triples are

not generally used on tenders because the

trouble had from quick action, nearly

every time brake is applied on light en-

gine moving about ash pits, coal chutes,

water cranes and turn-tables, would over-

balance the good accomplished in train

service. With the high-speed brake, how-
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ever, where every available bit of brake

power is utilized, quick-action triples are

used on tenders, regardless of the troubles

on turn-tables, etc., above mentioned.

(29) F. L., Pleasant Valley, N. J.,

asks:

I. What is the use of circumferential

groove in the signal valve? A.— i. From

top of groove to top of bush the whistle

stem is a snug fit, but allows air to slowly

feed by. From the groove down is not a

fit. When the stem rises, therefore, the

groove really becomes a port opening. 2.

What is the lift of diaphragm and valve,

in signal valve, with the ordinary reduc-

tions. A.—2. Such that the circumfer-

ential groove is a little above the top of

bush. The lift varies in different valves

from 1-32 inch to 3-32 inch ordinarily, and

in some cases until the diaphragm valve

strikes under side of cap, being con-

trolled by reduction in signal pipe and fit

of stem.

(30) F. L., Pleasant Valley, N. J.,

writes:

What takes place when in pulling cord

too long, making a heavy reduction,

whistle blows twice; that is, how does its

heavy reduction affect the diaphragm m

a way to cause it to lift twice? A.—Before

cord is pulled, pressures above and under

diaphragm are equal. When cord is

pulled, however, and pressure above dia-

phragm is reduced, pressure under dia-

phragm, being greater, lifts and dis-

charges quickly, having less volume and

larger exit opening, until under pressure

is equal again with above pressure. If

the reduction above diaphragm is con-

tinuous, the diaphragm will rise, discharge

under pressure quickly, then seat. As the

reduction above continues, and is similar

to second reduction, the diaphragm will

lift and whistle will blow again.

~~{ii)~ F. L., Pleasant Valley, N, J.,

writes:

When train line of signal is leaky, what

effect does the leak have when cord' is

pulled? Would this leak have a ten-

dency to prevent second pull giving a

blast on account of pipe not being re-

charged fully, even allowing proper time

between, on account of leak taking away

part of the air intended for recharging?

A.—The leakage produces little efliect, as

the pressure-reducing valve, which is or-

dinarily closed after the system is charged,

is open, supplying the leak. The system

is thereby kept charged, for the feeding

capacity of the reducing valve is much

greater than an ordinary leak in the sys-

tem. If the leakage were considerable,

however, the tendency would be for the

whistle to blow when the pressure was

discharged at the car valve, and would

interfere with the second blast's reliability.

(32) J. H. B.. Newark, N. J., writes:

In question 90, July, 1897, that a quick

down movement of piston in engineer's

valve may cause a surge that would re-
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lease brakes on train, cannot understand
how a -simple down move of this small

piston, not to exceed % of an inch, could
cause a surge that would be noticeable.

Would you please explain? A.—It is not
the simple downward movement of equal-

izing piston that causes a surge that re-

leases brakes. It is the closing of the

piston which abruptly stops the forward
flow of pressure coming from the rear of

the train pipe to get out at the front end.

This current of air, finding its exit cut

ofT suddenly, will recoil and cause a

greater pressure momentarily in the for-

ward end of pipe than if allowed to get

out. A properly working equalizing pis-

ton never should, and never does seat until

after all current has ceased, and pressure

is the same on front and rear ends of train

pipe.

(33) F. G. S., Chambersburg, Pa.,

writes:

I. What oil is best to use with Trojan
grinding compound, and is same oil

"O. K." to get finishing polish on quick

action triple valve seats and slide valves?

A.—I. Sperm oil should be used, and is

"O. K." to obtain the required finish.

2. Advise which grade of Trojan grinding

compound is the better to use on slide-

valve seats? A.—2. The extra fine grade

of Trojan grinding compound is the best

and only grade to use to finish the slide

valve seat, the medium grade may be used

if much grinding is necessary. 3. Is there

in the market a compound or mixture

made from float emery for brass and cast

iron bearings such as valve and seat of

'92 brake valve? A.—3. Trojan grinding

compound is excellent for the rotary

valve in the D5 or F6 brake valve, using

it carefully and finishing with the extra

fine grade. Float emery, however, may
be obtained from almost any supply

house.

(34) F. L., Pleasant Valley, N. J.,

writes: ,

During the late cold spell all our men
had trouble with their signal valves.

Whistle would at any hard shock blow a

long blast. If cord was pulled, the blast

would last many seconds. By tying waste

around bottom of signal valve and burn-

ing it, trouble would be stopped for sev-

eral stations, then start again, and con-

tinue till thawed out again. Its lifting

with a jar, as it did in some cases, would
seem to prove it too sensitive; while its

staying up so long when cord was pulled,

as it did on all engines unless kept thawed,

would seem to show lack of sensitiveness,

else it should have seated soon. Please

say what efifect the cold has on it to cause

it to act in this way. A.—The snugly fit-

ting part of the stem probably froze to the

bush. This would cause the troubles

above enumerated. Possibly the trouble

was aggravated by too snugly fitting stem.

Too snugly fitting stem causes long blast.

Short distance brtwecn top of circum-

ferential groove and top of bush causes

whistle to be too sensitive.

(35) J. H. B., Newark, N. J., writes;

In coupling train after parting I always

apply lightly on head section before cock
is opened between two sections, and find

that I get brakes off quicker than if I

don't do so. Have talked to many of my
brother engineers, and all agree with me;
yet it is said that this practice is wrong,
and no reduction should be made. Will

you please state the difference in effect on
brakes of two methods, and which is cor-

rect from your standpoint? A.—In mak-
ing the light application on the head sec-

tion, you draw air from your train pipe

at your brake valve, where it escapes into

the atmosphere and does no work. If,

instead, this air were not thus thrown
away, but was allowed to remain in for-

ward section train pipe until the two sec-

tions were coupled up, and then sent back
to do work by helping to charge up train

pipe of second section, it would be much
better. Increasing the train pipe pressure

is what releases brakes, and it has been
practically proved by many engineers who
are prominent air-brake men, that the
latter method is certainly the right one.

The question is merely one of whether the
air shall be thrown away or used. Every
little helps when added, but certainly does
not when subtracted.

The Approaching Air-Brake Conven-
tion.

The Committee on Arrangements for

the Fifth Annual Convention of Air-

Brake Men, to be held in Baltimore,

April I2th, is rapidly completing its

duties, and the results will be published

in detail in the columns of this depart-

ment next month, which will be in ample
time for those who will attend the con-

vention.

Everything indicates a successful meet-
ing and enjoyable trip. The committees
are completing their reports, which are

fully up to the high standard of former
years. A canvass shows that even a larger

attendance than at previous conventions

will be had. The number of ladies will

undoubtedly be greater than last year.

Baltimore is a city of many sights, and
less than an hour's ride from Washing-
ton, the capital, still richer in attractions

to the sight-seer. Arrangements will be
made for a special train to Washington.
Those wishing to attend the convention,

whether members of the association or

not, should apply at once to their im-
mediate ofiicials for passes. Prepare for

the trip, and look for details next month.

A device, consisting of a number of

link swivels and a coupling head, and
making a flexible pipe, evidently intended

to do away with the rubber hose, has been

patented by a Michigan man.

Book for Air Pump Repair Men.

The most useful and complete treatise

on air pumps is, beyond a doubt, a paper

on "Air Pumps, Their Troubles and
Treatment, and Tools For Making Re-
pairs," which appears on pages 20-55 of

the Air Brake Men's Proceedings. The
committee that compiled the report is

perhaps the strongest aggregation of air

pump men that could be gotten together.

Every air pump repair man should have

a copy of the book. Paper, 50c. Leather,

75c.

Railroad Advertising.

The subject of properly and judiciously

advertising railroad accommodation or

any other commodity is one calling for

careful study. Too much money can be

spent in obtaining simply publicity, with-

out getting the facts you wish to teach be-

fore the people you wish to impress them
upon.

Mr. B. F. Horner, of the Nickel Plate

Road, believes in impressing the public

with the excellence of the equipment, din-

ing car and sleeping car service of his road.

He has recently issued a posterwith three-

locomotives in one hand. It calls atten-

tion to the improved service. The giant

hand represents public patronage, and it

grasps and holds aloft three of their mon-
ster express engines. Arranged in order-

ly confusion in the background is a multi-

tude of travelers politely attended by the

day-coach and sleeping-car porters; a

corps of white-aproned waiters seri'ing

piping hot meals is also introduced to

portray the excellent service available in

their dining cars and depot restaurants.

Their triple passenger service is sym-
bolized by this advertisement, and thou-

sands of these colored posters are sent

to various ticket offices of their friendly

connections and exhibited in this way to

the traveling public.

Mr. Horner is evidently a man of the

George H. Daniels type. He knows the

value of advertising, and plans new and
attractive forms.

The Pennsylvania road has adopted and

put in use a device in connection with the

steam fountain on the cab, that has some
strong points to recommend it, both for

safety and convenience. In brief, the

fountain receives its steam from the safety

valve dome through a supply pipe that

has a globe valve located in it just out-

side of the cab and back of the dome.

This valve makes it possible to shut off

boiler pressure from the fountain at any

time it is required to do work on any

of its connections, and also reduce the

liability of cooking people in case of rup-

ture of the pipes in a wreck—that is. if the

valve could be reached in such a con-

tingency.
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Rustler's Locomotive Supply Company

BY R. E. MARKS.

One of my old shopmates wandered in

the other day, and as he seemed to be

wearing pretty good clothes, a new derby

and patent leather shoes, I wondered what

he'd been up to, that he could sport good

clothes. He used to be as hard up as I

was—and am yet, for that matter.

"Hello, Rube," he said, "still in the

roundhouse, I see. Well, I've graduated,

I hope; but then a fellow never knows

what's going to happen next week. What
an- I doing? Kind of a funny business,

you'll say; but I believe it'll pan out pretty

well, if we can keep afloat long enough.

"It's this way. Rube," said he. "You
know I learned drafting at night-school,

while you and the rest were out having a

good time with the boys; and after I left

here I went to the A. R. G. locomotive

works and worked in the drawing room
for some time.

"I saw the trouble that was caused by

minor changes to suit some master me-

chanic or somebody else, and saw how
much money was really being thrown

away by this method.

"Then, again, the A. R. G. works had

some mighty good features, and some

not so good, and the poor ones had

capped the good ones every time. That's

another point.

"One day I went into a bicycle factory,

not one of the big concerns where they

make all the parts, but where they as-

semble parts; they buy wherever they

can do the best—misfit wheels, some call

'em, but to my mind they are all right

and the right way to do business. I

talked to the superintendent and found

out his ideas on the subject."

"He bought this make of frame be-

cause he believed it was good, and that

make of wheels for a similar reason, and

so on with his list of parts. 'Every

maker,' he said, 'has some good points

and some bad; buy the good and leave

the bad for somebody else.'

"When I got home I thought of this

factory until I found a plan which I could

present to some men I knew who had

money to invest and this is the result."

He handed me a card as follows:

\ JOHN T. RUSTLER, :

: Rusher Building,

New York. :

! Mechanical Engineer,
;

; "Locomotive Supply Co." :

Of course, I wanted to know more

about it, particularly as the boss wasn't

around, and Rustler went on to ex-

plain:

"We have prepared plans of good, sen-

sible engines, without frills or hobbies,

for almost any class of work, except climb-

ing trees or going to the Klondike. These

engines are 'standard' in every way, ac-

cording to the best practice.

"When we hear of a road likely to want

engines, I go to the right parties with this

little book of drawings and engines,

photographed down for convenience, and

submit my plans. Of course they kick

—

expect that—want a little different frill

here or an eight-sided nut there, because

they always have had. I say: 'Gentlemen,

these are standard drawings of good en-

gines, which we will guarantee in every

way. Every change costs money, and

doesn't secure any better results; if it

did, we'd adopt it. We have these parts

built in quantity and in duplicate. That

makes them good and cheap. We get

boilers built in one shop, valve motions in

another, and have them assembled by

our own erecting shop. We have no

other shop, and don't want any—might

get into hobbies ourselves if we did.

Having our own erecting shop lets us

know dead sure the work is right. If

it isn't, it goes back in a hurry.'

"Then they want to know the advan-

tage of the new scheme, and when I

show them our prices they see it. Of
course all don't take to it; but they're

coming round to it, and when other

stockholders hear of the money to be

saved by buying engines of us, they'll

demand them for their roads."

"But don't the other locomotive build-

ers kick?" I asked.

"Sure—bound to, at first; till they see

tlie benefits of the scheme to them. Of

course, they don't want to miss seeing

their name-plates on the engines, but

aside from that they are better ofT. Don't

need any drawing room scarcely, and

saves them lots of traveling men. They'll

be regular 'bicycle parts' factories after

a while."

"But look here. Rustler," I said, "do

you mean to say you've already done all

you say, and that you're now building,

or rather erecting, locomotives for all

the roads in America? Strange I hadn't

seen a word about it in Locomotive

Engineering—that usually keeps me
posted on new things."

"Well, no. Rube, not exactly; we

haven't really got started. I was just

telling what would be five years from now,

if things go right; so don't give me
away."

But the more I think of it, the more I

wonder whether he was dreaming, or

really has the germ of a good thing in

that noddle of his.

i i s
False Engineering Notes.

A correspondent whose ner\'es are sen-

sitive to a false engineering note writes

us:

"Some men are born great; some

achieve greatness, and some have great-

ness thrust upon them."

The latter part of this quotation would

apply to enclosed clipping from a promi-

nent newspaper:

"The master mechanic of the Chicago

& Alton has found a new use for air. The
rails are sanded by a device operated by
air while the locomotive is in motion.

The sand is blown on the rails whether

the locomotive is moving forward or

backward. A test of the mechanism was
made last Saturday on passenger loco-

motive No. 94. It was found to give satis-

faction, and it is now intended to equip

all the iron horses with the new 'sprink-

ler.'
"

It is the same brilliant genius, no doubt,

who reports thefts of car brasses as a

larceny of "brass journals." He should

take some lessons in mechanics from the

old colored man who on being asked by
an eight-year-old aspirant for engineering

knowledge, "What makes the steamers

go. Uncle Pete?" answered, "Why, the

force of smoke, chile!" or yet another

Uncle Tom, who told a youthful inquirer

that railroad trains went by steam, and
that it was invented by George Washing-
ton.

When, Oh when?

A good-sized rumpus has been stirred

up among the Western railroads on ac-

count of the Chicago, Burlington &
Quincy's action in announcing a fast

train between Chicago and Denver. The
trouble, it appears, lies in the fact that

the Burlington having considerably the

shortest line between these points, can

make the distance of 1,025 miles comfort-

ably in the schedule of 285^ hours, leaving

Chicago at 10 a. m. and reaching Denver
at 1.30 p. m. the next day, and Colorado

Springs and Pueblo that same night. The
other lines, not being so fortunate, their

mileage being considerably greater, can-

not make the time and hence the threat of

a declaration of war. The Rock Island

mileage, for instance, is 1,093 miles; that

of the Santa Fe 1,210 miles, and they nat-

urally will make a strong fight to either

prohibit the Burlington from continuing

the fast service, or to force them to charge

an extra fare for passage on the fast train.

The Burlington people laugh at both of

these suggestions, and reply that the pub-

lic demand the fast service and that they

are simply taking advantage of their su-

perior facilities, and decline to be choked

off by their less fortunate rivals; that the

public will support them in the effort to

give quick service between two such im-

portant points.

t t i

The amount of information conferred

upon trainmen by the Westinghouse In-

struction Car may be understood from

the fact that during the time the car was

on the Consolidated System of New Eng-

land, instruction was given to 22,550 as-

pirants for certificates. The figures rep-

resent men who attended several times

before they were able to pass, but there

were over 7.000 individuals.
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Some idea of the attention that the

Baltimore & Ohio Railroad is now pay-

ing to its passenger traffic may be gained

from the fact that during the past eigh-

teen months nearly 800 passenger cars

received thorough and ordinary repairs,

696 being repainted. Nearly all of the

equipment is now "Royal Blue," and
most of it is equipped with Pintsch gas,

the Pintsch light being used on local as

well as through trains.

The Schoen Steel Car.

In our August, 1897, issue we illus-

trated and described some steel cars built

for the Pittsburgh, Bessemer & Lake
Erie Railroad by the Schoen Pressed

Steel Company. From reports recently

received, we are placed in touch with the

fact that other roads are going into the

steel car very extensively, adopting the

design of those already bui't from the

car weighs 16.5 tons, and the steel car 17

tons. To haul 1,500 tons, fifty wooden
cars are required, weighing 825 tons. To
haul 1,500 tons, thirty steel cars are re-

quired, weighing 510 tons. Dead weight

saved per train load, in favor of steel cars,

equals 825 — 510 = 315 tons.

The general offices of the National As-

sociation of Manufacturers, including the

office of the president, Theodore C.

Search, have been removed from No. 1743

North Fourth street, Philadelphia, Pa.,

to the Bourse, Fourth street, below Mar-
ket.

A Successful Ex'Engineer.

It may interest the "boys" to know that

H. S. Peters, of Brotherhood overclothes

fame, is having the success that comes
with a never-ceasing hustle for business.

it is to be hoped he comes in on this fat

royalty.

In the course of an interview with a

newspaper reporter, Mr. Cowen, one of

the receivers of the Baltimore & Ohio,

recently said: "You ask me what is the

greatest need of the Baltimore & Ohio

Railroad at this time. I answer 'Cars.'

Of course, this is not the sine qua non,

but cars are more needed than anything

else. With more cars we can increase the

net earnings of the road very consider-

ably. Our net earnings for the last six

months have been $3,900,000. They should

have been $4,400,000. The reason why
they did not reach the latter figure was

because we had not the cars to haul the

freight which was offered to us. Why,
sir, a gentleman sat at this very desk not

very long ago, in that chair, and offered

me 6,000 cars of freight at $42 a car. full

plans of Mr. Charles T, Schoen, which

have so admirably proved their fitness for

the coal and ore trade.

The orders for these cars are all for

100,000 pounds capacity, except one which

nominates the figure of 110,000 pounds.

The light weight of the latter cars will

be not over 34,000 pounds, which fact will

be of interest to those who are nearly

reaching this weight on their 60,000-

pound equipment, and quite likely ac-

counts for the investigation of the pos-

sibilities of the steel car by officials who
have formerly taken only a lukewarm or

indilTerent view of its merits. The 100,-

ooo-pound cars now building will be only

26 feet long, and the ratio of gain in pay-

ing load over dead weight must be allur-

ing to transportation officers.

This gain due to saving of dead weight is

shown in figures furnished by the Schoen

Company to be as follows: Assuming

that train loads of 1,500 tons of paying

freight arc hauled, and that the wooden

SCHOEN ICO.OOOrOUND DUMP CAR.

That patent jacket pocket, from which it

is impossible to drop a watch, is one of

the most popular features of the Peters

productions, and the pants for special

wear on the engine are a close second.

About 100 dozen garments a week is

the capacity of the plant at present, with

thirty employes. The facilities and force

are already too small for the increase in

business, and an extension is an impera-

tive necessity. Latest and best improved

machinery known to the cloth worker is

used in these garments, and that they cost

money, it is only necessary to take the

button-hole machine as an example. This

machine that both cuts and works button

holes, costs simply for the privilege of

using it—they can't be bought—$100; be-

sides this amount the owners levya tribute

oi V/i cents on the user of every 2,400

stitches made by the machine, which is

about lYi cents for every twenty-four

button holes. The inventor too often

fails to reap the reward of his genius, and

freight rates, and I was obliged to decline

it. Mr, Carnegie offered me 3,000 cars of

freight in one month, and I could not

accept it because we did not have the cars

with which to do the business. Since

the pronounced revival of business in

September we could have made additional

net earnings to what we have earned of

at least $125,000."

"Air Compressors" is the title of a

handy little illustrated pamphlet recently

issued by the Ingersoll-Sergeant Drill

Company, of New York. It is devoted

principally to giving the names of firms

which are using the Ingersoll-Sergeant

air compressors.

Parties interested in clean firing should

carefully read "Combustion and Smoke
Prevention," by Angus Sinclair. Only 25

cents.
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Dickson Air Motor.

The remarkably small compressed air

locomotive shown in the annexed engrav-

ing was recently built by the Dickson
Locomotive Works lor the Delaware &
Hudson Railroad.

Writing about the motor, Mr. J. D.

Campbell, manager for the builders, says:

"It is but 36 inches high, and to work in

the flat workings of the mine. I am go-

ing to send you a good photograph as

soon as I receive it, and all the data in

connection with it. The cylinders of this

motor are 7x14; wheels, 24 inches; so

you will see that we have succeeded in

working in a large motor in a small

space. The place usually occupied by
links (the gage of this motor is 30 inches)

is occupied by tubes to give the required

The most important invention in con-

nection with the production of steel was
that of Sir Henry Bessemer, and termed
the Bessemer process.

The Bessemer process dates back to

the fifties. The essence of this invention

was the production of steel from pig iron

by the use of an air blast. A blast of air

is forced through the molten cast iron so

that the carbon and silicon contained in

it are burned out, they forming the fuel.

The converter in which the metal is

treated by the Bessemer process is an

egg-shaped vessel having a capacity of

from several tons, which is turned on its

side to receive the charge, and afterward

brought into an upright position. Its

bottom is full of holes, through which

the air blast is forced.

The tenacity of good steel is very high,

exceeding that of any other metal.

The fractured surface of steel generally

presents a crystalline appearance uniform

in strength.

Much carbon makes steel close grained

and lustrous.

Natural steel is obtained by refining

cast iron so as to deprive it of a sufficient

portion of carbon to bring it to a malle-

able state.

Indian or Wootz steel is made by melt-

ing one pound of malleable iron in a

crucible with 10 per cent, by weight of the

wood and leaves of the plant "Cassia auri-

culata."

Mild steel contains from 2 to 5-10 per

cent, carbon. When more is present it is

termed hard steel.

DICKSON Allt MOTOR-- S.M.il.I.E.ST OF OUR ACQUAINTANCE.

Storage capacity, which forces the valve

motion on the outside—a matter I do not

regret, as I find an excellent result in the

use of this valve motion, which I know
you are thoroughly familiar with."

i g g
Some Interesting Facts About Steel.

The term steel signifies iron contain-

ing a small percentage of carbon, which
may vary from less than i to 15 per cent.

In modern times steel signifies iron

that has an infinitestimal amount of car-

bon in it, provided it is produced by the

open hearth or Bessemer process.

Meteoric iron is a close representative

of nickel steel, and was used by the an-

cients.

The majority of steel in the early times

was obtained from wrought iron.

Wrought iron is produced from cast

iron melted in contact with iron cinder

and iron ore, and when cooled and worked
again heated in closed vessels with shav-

ings of horn and similar material.

Steel under the intense heat of a con-

verter is as liquid as water.

In 1878 another great advance was

made in the art by Mr. Sidney Gilchrist

Thomas, by which ordinary grades of

iron ore were rendered available for steel

making. The Thomas invention related

to the addition of a quantity of lime to

the charge, and the lining of the con-

verter with special bricks formed of lime

which absorbed the phosphorus in the

cast iron.

'''he slag obtained by the Thomas pro-

cess is found to be rich in phosphorus,

and is used largely as a fertilizer.

The Thomas improvement is the great-

est yet made on the Bessemer process.

Following the Thomas discovery the

next important improvement in the pro-

cess was that made by William Siemens

in 1882, which consisted in burning the

fuel so as to produce a gas which was

burned in a peculiar furnace, obtaining

thereby high temperature and great econ-

omy of heat.

Steel in its hardest state is too brittle

for most purposes, and the requisite

strength and elasticity is obtained by tem-

pering, which is performed by heating

it to a certain color, dependent on the

use to which it is to be put, and cooling

quickly.

The tensile strength of steel ranges

from 75,000 to 96,000 pounds. The aver-

age is about 86,000.

A hemp rope 16.5 inches in circumfer-

ence would be the equivalent in strength

of a steel rope five inches in circumfer-

ence.—From "Richie's Digest of Physical

Tests."

We have received from Mr. Von Lit-

trow, of Vienna, Austria, a great many
handsome photographs of locomotives

built in the locomotive works there. They
form a sort of history of the locomotive

as developed in Austria, and we expect

to show them in our pages in the near

future.
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In the Creole Quarter.

The editor of our Air-Brake Depart-

ment, Mr. F. M. Nellis, has a gift of

story telling, as is testified by the follow-

ing story, which he contributed to the

January number of the Cornell Magazine:

"One night, about four years ago, I was

strolling about the streets in the French

quarter of New Orleans, enjoying, as only

a stranger can, the many interesting sights

of that quaint old place. After consider-

able time spent in sight-seeing, I was
warned by the growing scarcity of people

on the streets that it was getting late, and

that I had therefore better look about for

a lodging place for the night.

"About midnight I came to a little hotel

where I decided to stop. I registered, and

was about to enter the elevator to go to

my room when the clerk called to the

negro bell boy who accompanied me.

The boy returned to the desk, where I

observed the clerk speak to him in a sus-

picious undertone. While going up in

the elevator I chanced to turn my head

quickly, and caught the boy scrutinizing

me sharply. I again caught him in the

same act as we were leaving the elevator.

"Entering the room to which I had

been assigned, I observed that the negro

boy began to assume an unusual loud tone

of voice in conversing with me, as though

he desired to attract my attention to him
anil thereby to keep me entertained. As
he lighted the gas he began to whistle

merrily, and continued as he opened the

shutters and lowered the sash of one of

the great, long windows. As he left the

room he bade me good night, and gave

me another of those suspicious glances.

''The room to which I had been assigned

was capacious and of irregular form, hav-

ing numerous corners and two little al-

coves. The furniture was old-fashioned

and massive. A huge chandelier, deco-

rated profusely with old-fashioned glass

prisms, hung from the high ceiling. Near

the center of the room was a pillar or

column about three feet in diameter, evi-

dently supporting a heavy weight. The
floor was covered by a rich but well-worn

velvet carpet. The most prominent feat-

ure of the room, however, was the old-

fashioned, massive, hardwood bedstead,

overhung with a canopy and enclosed by

dark-colored, heavy curtains. Numerous
oil paintings, presumably old ancestral

likenesses, adorned the several walls.

Withal, the room more closely resembled

the guest chamber of the typical Southern

mansion than a hotel apartment. It had

the general appearance of a room which,

for some reason, was not regularly occu-

pied.

"As I parted the curtains to get into

bed, the weirdness of the surroundings

and my recollection of the suspicious acts

of the clerk and bell boy produced an un-

canny feeling within me that I was loth

to admit. That this feeling was justified,

was proved by subsequent experience.

"I was lying in that delightful semi-

conscious state which precedes sound

sleep, when I was suddenly aroused by a

piercing shriek near the foot of the bed.

Terrified, I sat up and listened. I could

hear nothing, and therefore concluded

that my late and unaccustomed French

dinner had unduly enlivened my imagina-

tion. I lay down again, and tried to go
to sleep. Again came the fearful shriek.

This time it was accompanied by a clank-

ing of chains, and died away in a pitiful

wail. I was thoroughly aroused. Horror-

stricken, I sat upright for a moment, then

sprang through the curtains to the floor,

and quickly lighted the gas. There was

no further sound. Neither was there any

trace of anyone having been in my room.

There was no doubting it now: the house

was haunted. A deep stain in the velvet

carpet and on the adjacent wall several

bright spots which had hitherto escaped

my notice, were easily believed to be the

blood stains of some unfortunate person

who had been foully murdered in this

room. The acts of the clerk and the

bell boy, as well as the general appear-

ance of the room confirmed it. Again

came the awful shriek, louder and

more piercing than before. This time

it was right behind me, the gas now
burning brightly from all eight burn-

ers of the chandelier. This was more
than I could stand. I felt a dizzi-

ness coming over me. My vision grew

dim, and I sank half fainting into a big

oak chair. Once more came the fearful

sound, this time from behind the column

towards which I was actually gazing. I

felt my strength going, and fought hard.

The thought of losing consciousness at

that time, and in a haunted house, gave

me strength to make one more effort to

discover the ghost. I staggered towards

the column, and leaned, weak and ex-

hausted, against it. Once again, and more
piercing than ever, came the horrible

shriek, this time right in my ear, which

lay against the column. I was fast losing

my senses, and as I clung to the column,

sinking to the floor, the awful sounds

were repeated in my very ear in quick

succession and with increased force. I

felt a tremor in the column as I fainted

dead away at its base.

"How long I lay there I do not know.

As consciousness slowly returned. I stag-

gered to the door and called excitedly

down the elevator shaft to the clerk to

come immediately to room 13. The grin-

ning bell boy responded. When he saw

me, however, the grin on his face changed

to a frightened look, and he went down
the stairs four steps at a time to the oflice.

The clerk soon appeared, as did several

aroused guests in various degrees of un-

dress. With much labor I told my story,

while the frightened guests huddled to-

gether and the clerk smiled exasperat-

ingly.

"He explained that the column in the

middle of the room was hollow, and on

account of its close proximity to the ele-
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vator shaft, was used as a secondary shaft

through which the counter weights and
chains of the old-fashioned elevator were

carried. The yellow pine, of which the

columns were constructed, contained

pitch, which, unforeseen in the construc-

tion, produced a condition between the

inner walls of the column and the iron

counter weights, similar to that between

a well-rosined bow and a fiddle string.

As the elevator moved up and down, the

counter weights rubbed against the inner

walls of the column, producing the sound.

This, he explained, sometimes bothered

nervous persons, but was no annoyance
at all to sound sleepers. For this reason

guests were never assigned to this room
except when all other rooms were occu-

pied.

"I slept the remainder of the night with

a kind old gentleman, a guest of the hotel,

who took unusual pains to convince me
that there was no such thing as a ghost."

In the Early Days of Railroading.

"Railroading has changed some since

the early sixties," remarked the retired

engineer, "and when I came over from
Philadelphia the other day, with the block

signals, four tracks and close headway, I

thought of a little incident, and accident,

too, that happened on the D., L. & W.
road in 1861.

"I was pulling a coal train out of Scran-

ton, going north, and the head brakeraan,

poor Charlie Thomas, had brought his

wife along for a trip over the road—riding

in the caboose, of course. He was back

there with her till we struck the down
grade, and then he started out over the

coal cars toward the engine.

"Running coal cars isn't a snap for any-

one, and I don't s'pose Charlie was think-

ing so much of the coal cars as he was of

the little woman in the caboose, waiting

for him to come back.

"Well, in some way he slipped down
between the cars, and half the train went
over both legs above the knee. None of

us knew it till the caboose got to him,

and he called out to his wife. Then the

conductor grabbed the bell rope, and I

stopped quick as I could.

"They lifted Charlie into the caboose,

^nd I started for the nearest sidetrack,

put the cars in, and had the conductor

wire Scranton for an order to 'wild-cat'

home. We got it, and taking the caboose

behind the engine, we lit out for Scran-

ton as fast as the old 'Investigator' could

roll off the miles.

"They made Charlie as comfortable as

possible, and his wife held his head all

the way to Scranton. Then we got him
to the hospital as soon as possible, but he

only lived four days. 'Twas hard on the

little woman, too; but the boys came up
handsomely, and got together enough
money, so she didn't want for necessities.

"But the strange part of the railroad-

ing end of it was being able to get orders

to 'wild-cat' back over a single-track road.

Cculdn't do that now. But, then, there

wouldn't be so much need of it, because

doctors are thicker than flies in all towns,

and hospitals are not as far apart as they

used to be."

Columbia College.

A visit to the engineering departments

of this institution of learning right here in

our midst afforded an opportunity long

promised, to see for ourselves just what

there was in the claims of its friends, that

Columbia was not playing from a second

violin score, in the music she was making
in the matter of technical education. Un-
der the escort of genial Professor F. R.

Hutton, than whom there are none more
enthusiastic, and who knows how to im-

part a galvanic action if there is the

faintest sign of animation to work on, we
revelled to satiety in all forms of engineer-

ing—mechanical, electrical, mining and
bridge.

The models used to illustrate a principle

in each of the branches taught comprise

almost everything in the study of engi-

neering, and are among the best we have

seen. To particularize in the electrical

exhibit, there is what is aptly called an

Analogue used to demonstrate the fall of

potential in an arc system, showing

graphically how losses occur, by means

of a small rotary pump which forces a

colored fluid up through a series of glass

tubes, making plain the loss of power by

the reduction in head of the fluid. There

are three of these analogues used for dif-

fering phase systems.

In the drafting rooms, which are models

of their kind in arrangement with refer-

ence to daylight and furnishing, there is

every incentive to good work, because of

the fact that there is no crowding; every-

thing is on the most liberal scale, giving

evidence of designs on the future in the

development of to-day. An ingenious and

effective system of lighting by lamps is in

use in the drafting rooms, by which a

diffused and subdued light is obtained. It

is had by means of opaque conical reflec-

tors about 36 inches in diameter, placed

under the lamps, which are suspended

from the ceiling, the reflectors being sus-

pended from the lamp with its concave

side up, so as to cast the light to the ceil-

ing, which in turn reflects it down to the

tables.

The lecture rooms are gotten up on the

same liberal lines in point of conveni-

ence, the chairs having an arm rest of such

a width as to comfortably hold a book or

note pad, and the whole arranged in semi-

circular form about the rostrum. There

is a very complete installment of electric-

ity here, all power used in the institution

is from that source, the elevators and

monster ventilating fans being handled by

it. These fans are governed by a thermo-
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Stat, which by electric contact handles the

dampers in the stack and thus controls

the air. In the basement is located the

dynamo room and alternating current

plant for experimental study.

A most interesting feature of the min-

ing department are the models of existing

mines,, both in section with the different

strata penetrated, shown in color, and also

at a smaller scale in which the shafts, drift-

ings and slopes are very realistic. In addi-

tion to these are other models showing a

mine complete in elevation, the workings

being shown by solids in skeleton form.

The handling of ores and separation is

made plain by means of the actual opera-

tion in large concentrators.

The laboratory for physical tests of ma-

terials is receiving some extra attention

at this time, which has for its aim a big.

improvement in facilities tor doing work.

The large laboratory—the pet of the engi-

neering fraternity— is 210 feet long by 35

feetwide and 21 feet high. This great room
is divided by imaginary lines into three

parts, one of which is devoted to the mag-
nificent hydraulic machinery presented by

the Worthingtons, the opposite end by the

big Allis-Corliss compound, by gas and

other engines, and the middle bay will be

devoted to experimental locomotive engi-

neering, which feature it is the intention to

make second to none. The preliminaries

are all settled for the installation of this

locomotive testing plant, and the engine

will be located as quickly as proper ar-

rangements can be made for its reception.

We understand that the Baldwin Loco-

motive Works have donated their loco-

motive "Columbia" to this laboratory.

This, by the way, is the most recent coup

sprung upon us by the indefatigable pro-

fessor in charge, named above, and who
is secretary of the American Society of

Mechanical Engineers; that it will go,

there is no room for doubt. There is one

very urgent need asserting itself in this de-

partment, and that is a traveling crane to

run the full length of the room. Here is

an opportunity for enrollment on the

scroll of honor, of the lucky donor's

name.

Here were found two most interesting

relics, snatched from the junk man to have

a place of respectable abode and show
posterity what was going on in the me-
chanical world in their respective lines in

the early seventies. One of these is a

complete locomotive and tender, built on

the model of the so-called "Blood" en-

gines of that time, at a scale of one-quarter

size. The engine is a beauty, having been

modeled after the best passenger practice

of that time. All the distinctive features

of construction of that period are quickly

recognized by the old-time railroader,

such as balloon stack with cone and net-

ting, plugged cylinder cocks that were

opened and closed from the ground, and

the old-fashioned pumps on each side.

Those who attended the exposition of 1876

saw it running, and they still turn her

wheels at the college, by means of com-
pressed air, just to limber her up once in

a while. The other relic is a small slide

valve engine, on which is the first shaft

governor ever built; this engine was made
by the late J. C. Hoadley, and had other

original points about it, the most peculiar

of which was a ball-jointed arrangement

of the bed or frame, at the crank end, by

which the engine could be made a vertical

or horizontal at will. It was the product

of a master, for it looks fully equal to the

best work of to-day in respect of modern

features of engine design.

In the manual training department there

is rather more attention paid to the charac-

ter of work turned out, than is the case in

most instruction of the kind, the lesson

being thought to leave a most lasting im-

press when the cunning of the hand is an

ally to the crammed brain. The wood
working instruction consists of pattern-

ntaking, and by that is meant practical

work that can be molded and will draw out

of the sand. The shop for this work is

well equipped, having the regulation pat-

tern-makers' benches, rip and cross-cut

saws and wood turning lathes. In this

room was seen a blackboard built in the

wall, and having its whole surface covered

with faint lines forming squares i inch

wide horizontally and verticallv, thus

making a gigantic profile board. The ad-

vantage of such a board is apparent at

orce, since a freehand drawing or sketch

can be made fairly accurate to scale,

either reduced, full size or enlarged.

No less efficiently equipped is the iron-

working shop, which has several sizes of

lathes, planers, drills, grinding machines

and turret screw machines, all of the best

builds and latest output. It was in this

shop that they had tenderly laid away

another link between the past and pres-

ent, in the shape of an antiquated hand

crank planer. This old tool was literally

snatched like a "brand from the burning,"

for it would have found its way to the

cupola if they had not stretched out a

saving hand to preserve it to the future

as a curio. The foundry is nicely equipped

for small work, and is in a state of

development for more extensive opera-

tions.

There is a power plant in connection

with this institution that is entitled to

rank away up at the top. in respect of

its adaptability to present needs and those

likely to demand attention in the future.

In keeping with its surroundings, it is on

the grandest scale. There are ten bat-

teries of 200 horse-power each, Babcock

& Wilco.x boilers, in one of the neatest

kept boiler rooms we have ever seen.

This cleanliness is largely, if not wholly,

due to the Hunt system of handling the

fuel and disposing of the refuse. The
power consists of two simple Allis-Cor-

liss engines of 200 horse-power each, and

two Armington & Sims compound en-

gines of 100 horse-power each. All these

engines are direct connected to the dyna-



168 LOCOMOTIVE ENGINEERING. March, 1898.

mos, which furnish the electricity for

everything.

There are few places of greater interest

to those with a penchant for mechanics

or a love for the beautiful and grand,

than Columbia College. The library, a

present from its president, Mr. Seth Low.

is alone one of the sights of this country,

and well worth a day to admire the mag-

nificence of its marble.

g i i
A Time of Danger.

At a small railway station in the hilly

part of Alabama, an old man, carrying a

carpet-bag and accompanied by his wife,

boarded the train. They took the first

seat, the old lady sitting next the window.

It was apparent that this was their first

railway journey. The train started, and

they both looked eagerly from the win-

dow, and, as the speed increased, a look

of keenest anxiety gathered on the old

lady's face. She grasped her husband's

arm and said, in a voice plainly audible

to those about her:

"Joel, we be goin' awful quick. I know

'tain't safe."

A few minutes later the train ran on to

a long trestle. With a little shriek of

terror the old lady sprang to her feet and

seized the back of the seat in front of her.

There she stood, trembling from head to

foot, staring from the window. Meantime

the train sped onward and was once more

on solid earth. The old lady was quick to

note the change. Her features relaxed

and she sank into her seat with the fer-

vent exclamation:

"Thank goodness! She's lit again."

i i i
With the return of prosperity, railroad

companies are again considering the

equipping of their lines with block signals,

a form of enterprise that has been almost

dead for five years. In this connection

we might mention that Elliot's book on

"Block and Interlocking Signals" ought

to be in the hands of every man who has

anything to do with block signals. It is the

most comprehensive work of the kind ever

written. For sale in this office; price $3.

i i i
The Sargent Company, Chicago, have

recently published the second volume in

their series on the Diamond "S" Brake

Shoe, giving the results of the remark-

able tests of this shoe, which were con-

ducted on the brake shoe testing ma-

chine at the shops of the Westinghouse

Air-Brake Company, at Wilmerding, Pa.

They will be pleased to furnish copies of

these pamphlets, together with results of

service tests, to all railroad men, upon re-

quest.

i i ^
The Baldwin Locomotive Works are

building some two-cylinder compound
locomotives for the Norfolk & Western

Railway; cylinders, 23 and 35 mches

diameter by 28-inch stroke..

The World's Railway.

There have been so many inquiries for

the "World's Rail Way" from men who
are unable to pay the whole price at once,

that we have determined to offer it on

the instalment plan. We therefore will

send the book on receipt of $2.50 and an

agreement to pay $1 monthly until the

whole price of $7.50 is paid.

Persons willing to do some extra work

to secure the book, can have it if they

send in twenty-four subscribers to Loco-

motive Engineering. It does not take

much work to get a club of that number.

The Nicholson File Company, of

Providence, R. I., acting through the

Great Western File Company, of Beaver

Falls, Pa., its Western branch, has just

leased for a term of years the plant and

good-will of the McClellan File Company,

of Saginaw, Mich., makers of the Mc-
Clellan brand of files and rasps. The

Nicholson Company will continue the

manufacture of the McClellan brand in

connection with its Great Western brand,

the product of its Great Western branch.

With this addition to their plant, the

Nicholson File Company now control and

operate five distinct factories, with a joint

capacity of 6,400 dozen, or 76,800, files

daily, representing about 70 per cent, of

the entire production of files and rasps in

the United States.

A very interesting paper was read at

the February meeting of the Western

Railway Club by L. R. Pomeroy, the New
York sales agent of the Cambria Iron

Company, on the "Coffin Toughening

Process, as Practiced on Axles. Crank

Pins and Other Materials Going into the

Construction of a Locomotive." The
paper was replete with information on a

subject but vaguely understood by the

average users of steel for railroad pur-

poses, and will occupy an important place

in the literature of steel treatment.

The Buffalo Forge Company have re-

cently received an order for the blowers

and engines required for revenue cutter

No. 6, building by the Columbia Iron

Works & Dry Dock Company, Balti-

more, Md. This engine is of the double

enclosed upright type. The fan is a spe-

cial and peculiar discharge machine,

which only is adapted to limited space.

The Boston Belting Company have re-

ceived a most gratifying testimonial from

Mr. James Burke, chief of the Fire De-

partment of Memphis, Tenn., regarding

their carbolized rubber fire hose. He
appears to have had considerable experi-

ence with this kind of hose, and is very

enthusiastic in its favor.
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Locomotive

Engineering

TAUGHT
BY MAIL.

AN

EDUCATION IN

LOCOMOTIVE

ENGINEERING

WITHIN THE

REACH OF

ALL.

The new and liberal terms offered by the

International Correspondence Schools, Scran-

ton, Pa., enable all who desire a better educa-

tion to obtain the same and meet the expenses

In small monthly Installments. A first pay-

ment of $2 only Is re-

quired— the remainder
may be paid at the rate

of $2 a month. This
amount—less than fifty

cents a weeii—Includes

the necessary text-

books. It Is the most
liberal offer ever made
to enable engineers,

firemen and others to

gain a technical educa-

tion to fit themselves

for advancement.

In the last six years

we have taught thousands by mail, many of

whom have been promoted to important posi-

tions. Students In every State testify to the

benefits received from their courses. A student

in the Locomotive Engineers' Scholarship

writes:

"I have nearly com-

pleted my Scholarship,

and can say that the

School Is more than

It Is claimed to be. I

have found the Instruc-

tions thorough, the In-

structors patient and

obliging, and the knowl-

edge gained Is such

that experience could

never bring. I have

several works on the

locomotive, and find the

instructions received
from the School su-

perior to all."

The Locomotive Engineers' Scholarship In-

cludes instruction in Arithmetic, Mensuration,

Mechanics, Mechanical Drawing, Locomotives,

Dynamos and Motors.

A book of testimonials from students, circu-

lars containing full particulars of our methods,

^___ prices of Scholarships,

sample pages of the

Instruction and Ques-

tion I'apers, and speci-

men drawing plates
will be sent free.

Our courses include

instruction In ail

OUR STUDENTS

PRAISE THE

SCHOOLS

AND

TESTIFY

TO THE

BENEFITS

RECEIVED FROM

THEIR COURSES.

CIRCULARS

ARE SENT

FREE.

branches of Steam Engineering. Mechanics,

Mechanical Drawing, Electricity, Civil En-

gineering; also Bookkeeping, Shorthand, Arith-

metic, renniansiilp, etc.

When writing for circulars, please state sub-

ject In which you are interested.

Cbe International

gorrcsponaencc Schools,

BOX 801, SCRANTON, PA.

How a Case of Lightning Repairing
Ended.

BY JOHN T. USHER.

Several years ago I was working in one

of the division shops of P. R. & T. Com-

pany. The work was nearly all repairs

there, with occasionally a new engine to

fill up the time when things were dull.

We had a general foreman, Mr. Torker,

who attended to the office work and

supervised the machines and machine

work; and a pit foreman, Dan Werker,

who supervised the floor work; and be-

sides, there was a man in charge of each

of the several pits, the writer among the

latter.

Things had run an even course in the

shops for many years without anything

to disturb the monotony, until one day

the news came that the general master

mechanic and superintendent of motive

power had passed away. This news was

followed by that indefinable feeling of un-

certainty and uneasiness which always

prevails on such occasions. Nobody in

the "D." shops entertained any hopes

of being benefited by the changes that

were likely to occur, but there were sev-

eral that expected to be reduced in posi-

tion, or to be removed altogether, if

things took an unfavorable turn, and

amongst these was Mr. Torker, who was

undeniably holding his position through

favor of the division master mechanic.

As soon as the first e.xcitment had sub-

sided, Torker commenced to bestir him-

self, and to hurry the men and the work

to such a degree as to disconcert the

whole department. But he was deter-

mined to secure himself and to gain the

good will of the new superintendent. He
introduced some startling innovations.

The driving boxes were bored large, and

we were instructed to just scrape them a

little on the crown. The side fit didn't

amount to anything. Connecting-rod

bi asses were to be fitted loose, so they

wouldn't heat. It wasn't necessary to fit

the driving-box wedges; planing was

good enough for them.

It had become customary in the shop to

always turn out an engine at the end of

the fifth week after it came in. Some of

the engines that came in did not require

five weeks to put them in order, while

some of them would have taken six or

eight weeks with an ordinary pit gang.

Werker had to arrange matters by taking

some men off the short-time engines to

increase the number on the long-time

engines; so that the number of men em-

ployed on each engine was just enough

to finish it by the end of the fifth week.

The first two engines turned out under

Torker's improved methods were fin-

ished ready to be run out and tested in

four weeks, and proved to be a rattling

success. Though it was somewhat dis-

couraging to Torker to think that it took

him and his men another week to really

finish up the engines ready for the road,

making the time just five weeks, and with

the workmanship being—well, it is better

to say nothing than to say either too little

or too much.

Just about this time Werker met with a

painful accident that disabled him for

several weeks. This afforded Torker an

opportunity such as he ardently desired

to give full scope to his talents. Nor was

he slow to embrace it. It was a case of

now or never with him, and he knew just

how to take advantage of it.

Torker had an engine brought in right

away. Then he selected a gang of

worthies (every one of foreign birth, not

an American among them), and placed

Jim, a blustering, blackguardly bully, in

charge, with instructions to push it along,

as he wanted that engine turned out in

three weeks. This was Jim's first (and

last) charge.

There was a warm time around pit

No. 2 during the next three weeks. The

air was not exactly blue, but it was con-

siderably discolored, and there was such

a flow of unwritable language as is sel-

dom heard outside of Ellis Island. Jim

pushed things along. Everything was a

good tight fit this time, for although the

two former engines had proved such

"rattling" successes, yet Torker was

hardly satisfied; hence the change. The

reversing gear pins were all driven in

with a sledge, and everything else was

fitted proportionately close.

The engine was finished ready to be

run out and tested in two days less than

the stipulated three weeks. Torker was

in his glory; said a great many things

the truth of which he had so aptly demon-

strated.

The engine was run out upon the

transfer table, with Jim and a couple of

other select men to test it. Steam was

raised; and with a creaking and groan-

ing that suggested chronic rheumatism

in some of the parts and a complete case of

ankylosis in others, the engine started

off. They made the switches all right,

and got onto the side track, which was

used for little else than testing purposes.

Here they could have a clear run of fully

three-quarters of a mile.

Torker told Jim to "open up and let

her spin," that she would limber up be-

fore she had made the first quarter of the

run. He then dismounted. Jim opened

up, and she commenced to spin, slowly

at first, but presently the rods bent to

their work. They did bend, too, first one

way then the other; until finally she actu-

ally did limber up, and commenced to

sjiin in earnest; and as she went by the

shop at full speed there was a buzz of

e.NCitement, probably not unmixed with

admiration. Still the engine sped on.

She covered the first quarter of a mile

all right, and the second one also. Then

Jim thought it was time to case up a

little; but to his dismay found the throttle

valve wouldn't budge. It was stuck tight,

and with a full head of steam on, too.

Something had to be done, and that
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quickly, as they were nearing the end

of the run. Jim reached over for the re-

versing lever; but here again, to his utter

consternation, he found that stuck, too;

nor could the united efforts of Jim and

the select men move either the throttle

or the reversing lever. They applied the

brakes; but though they worked all right,

it only seemed to make matters worse.

Then there was a scramble to save them-

selves, which they did by jumping—and

only just in time, for the next moment
the engine went over the "bumper" and

embankment, ploughed its way across a

street, then down the river bank, and

stopped on the edge of the Mississippi.

It took five engines two and a half days

to pull that engine back onto the track

again. It was hauled back into the shop.

But no one was allowed to examine it;

Torker reserved that for himself. And
he and Jim stayed that night until 12.30

dissecting the throttle and its connec-

tions.

The next morning they exhibited an

oblong piece of brass which they claimed

to have found in the cylinder, in the head

end, and explained how it must have been

left in the "dry-pipe," then been carried

along by the steam and got wedged in

between the throttle valve and its seat.

Sure enough,, there was a slight indenta-

tion on the valve seat and a somewhat

brassy look around it; but there was no

corresponding indentation on the valve

face, neither did the piece of brass look

as though it had undergone much rough

usage.

That must have been a wonderful piece

of brass. Just think of it. It measured

54 X ^ X I inch. And if the above theory

was correct, it had been squeezed through

a throttle valve whose maximum open-

ing was only ^i inch. No wonder it got

wedged in. But how did it squeeze its

way through, and how did it remain un-

altered in the head-end of the cylinder

when the clearance was less than !4 inch?

Torker never undertook to explain why

the reversing gear failed to work. I sup-

pose it was a case of "didn't have to."

Werker's opportune return put an end

to Torker s further endeavors to break

the records for overhauling engines. But

it did not prevent many of the best hands

in the shop from seeking positions else-

where.

The Davis & Egan Machine Tool Com-
pany, of Cincinnati, O., have purchased

from the Morgan Engineering Company,

of Alliance, O., a 25-ton electric crane

with so-foot span, which will be placed

in their new plant at Covington, Ky.

They have also just received an order

for a large number of lathes, planers,

shapers, bolt cutters, drill presses, radial

drills, screw machines and brass-working

tools, amounting to $10,000, from Julius

G. Neville & Co., of Barcelona and Ma-
drid, Spain.

As a measure of economy in train oper-

ating to save the expense of one crew, the

Panhandle last month tried the experi-

ment of running two trains in one section

with double header. Someone figured

that it was going to make a saving of be-

tween $3,000 and $4,000 a year. The
trains as made up generally consisted of

fifteen cars, five of them heavy sleepers.

The experiment did not work well. One
day the train arrived three hours late, the

delay having been caused by breaking in

two five times and pulling the drawbar

out of a mail car. This kind of economy
did not strike the general manager as a

good one to follow, so orders were given

to return to the plan of running the train

in two sections. The intimation was given

that safety could not be sacrificed to an

overwhelming desire for economy.

i i i
A series of articles on "Locomotive

Link Motion," contributed by Mr. F. A.

Halsey to the Avierican Machinist, is to be

combined with a previous book on "Slide

Valve Gears" by Mr. Halsey and pub-

lished by Locomotive Engineering, un-

der the name of "Locomotive Link Mo-
tion." In order to enable every engine-

man to have a book on valve motion at a

small cost, the publishers have determined

to sell this book for 50 cents.

i i i
A very handsome illustrated catalog

has lately been issued by the Morse Twist

Drill & Machine Company, of New Bed-

ford, Mass. The book is devoted prin-

cipally to giving the illustration and price

lists of all kinds of drills, reamers, taps,

dies and the various well-known special-

ties made by the company. The illustra-

tions are excellent, and give a good idea

of the various forms of goods made by

the company. Shop foremen will find

this a very useful reference to order by.

i i i
The Boston Belting Company have

placed upon the market a spiral round

piston and valve-rod packing which they

designate as Nox-all. This packing is

made in the form of a continuous spiral

coil, and consists of a round, red-rubber

core, surrounded by layers or plies of

specially woven duck, and the outside is

thoroughly coated and lubricated with a

select grade of fine plumbago entirely

free from acid or grit.

i i g
The chainless-wheel craze has now

reached the stage, where a patent has

been granted to a man who wants to belt

the main sprocket to a dynamo, run wires

back to a motor under the saddle and

belt down again to the rear wheel from

the motor. This adds two belts, two

electric machines and much weight in the

endeavor to "simplify" the bicycle, but it

does away with the chain. It's a good
deal like some of the attempts to improve

the link motion.

Valve and

Cylinder

Lubrication.

The following la from the "Railway and
Engineering Review": "There has been for

the past year an Increasing Interest dis-

played in the subject of locomotive valve

and cylinder lubrication. It Is probable that

the conditions obtaining at the present time,

and now receiving serious attention from
superintendents of motive power, have existed

at all times since the Introduction of the
sight-feed lubricator, and have been the

cause of Incalculable loss of power by re-

striction, aside from the ultimate loss effect-

ed by undue friction of partially dry motion
parts." The need has also been clearly shown
by better and more thorough cylinder lubri-

cation at whatever pressure of steam In

chests. It Is well known that In the com-
pound engines with widely varying pres-

sures, there Is an equally great difference In

degrees of lubrication. It la readily seen

that an oil every way suitable for one cylin-

der, Is almost useless for a cylinder sub-

jected to a higher or lower pressure. A
large factory plant can readily carry and
make use of different oils according to the
varying requirements, and does so with most
economical results. This cannot be done on
a locomotive. It would therefore seem that
the successful use of pure flake graphite by
hundreds of locomotive engineers Is worthy
of the prompt and careful attention of all

superintendents of motive power, and by
traveling engineers as well.

Pure graphite Is practically Indestructible,

therefore successfully resists the action of all

the causes that so completely destroy all

lubricating oils. Graphite has a strong affin-

ity for metals, and readily attaches Itself

and holds to all bearing parts, and forming a
surface of remarkable smoothness and en-

durance.

There Is much misapprehension as to what
lubrication really Is. Professors Thurston,
Denton, StUIman and others have demon-
strated for us that friction Is the resistance

of the microscopic Irregularities of surface

to removal, and the heat engendered rep-

resents the work done In overcoming this re-

sistance. That Is friction, and to prevent
this waste of energy and the wear of parte,

and to enable the locomotive to do Its work,
an oil lubricant Is introduced. The oil, by
filling up the Inequalities of the bearing sur-

faces with Its globules, lifts the opposing
surfaces above the Irregularities and forms a
new surface, consisting practically of an in-

numerable series of microscopic but perfect

"ball bearings." Oil lubricants, however, are

subjected not only to the destructive In-

fluences of water, heat and superheated

steam, but also to what Is known as "fluid

friction." explained by Grossman, who says:

"Different parts of the same lubricating layer,

moving at different speeds, produce relative

movements, which result In friction In the

lubricant itself."

Graphite has not been successfully Intro-

duced by many engineers through the sight-

feed lubricators. A much better way Is to

Introduce It through the relief valves, and In

this way It has been most successfully used.

The Dlion Crucible Company, Jersey City,

N. J., send, free of charge, some very Inter-

esting pamphlets on the subject of graphite

lubrication.
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Has features which make it superior
CO all others on the market.
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Adopted by the Qovernment Railways of
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THE MASON REGULATOR COMPANY
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Burglar-proof mail cars have been built

at the Topeka shops of the Atchison.

Topeka & Santa Fe Railway. They have

no end platforms, and the doors are fitted

with heavy bolts, bars and chains, while

the windows and ventilators are fitted

u ith bars. A secret receptacle has been

provided for the safe carriage of regis-

tered letters. Besides these precautions

ngainst the entry of unauthorized per-

sons, the cars in equipment and finish are

model railway post offices. An extra

amount of table room has been provided.

The letter cases have patent label holders

and wire bottoms. The cars are lighted

with seven Pintsch gas lamps, and there

are fittings for temporary lights in case

of emergency. The cars are 60 feet long,

and were built after designs furnished by

the Post Office Department.

one of the handsomest presents we have

ever seen given away by a railway supply

firm. Those railway men who have nut

received the book ought to send their

cards to our genial friend, Mr. Dan M.

Brady. It will be a gentle reminder not

likely to be overlooked.

i i g

There is quite a stir in some railroad

circles about the Pennsylvania Railroad

having ordered from the Schoen Pressed

Steel Company, of Pittsburg, 200 steel

coal cars of 110,000 pounds capacity. Some
railroad managers are in a constant state

of nervousness lest they fail to keep in

line with what the Pennsylvania Railroad

has done, and we may now e.xpect a rush

towards the use of steel cars.

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Roofing

Our ASPHALT CAR ROOFING Is now in use on

50,000 Cars *"'' *^^ **'"'' **•* *«**

of 15 years' use without

a failure. It is the ONLY GENUINE ASPHALT
CAR ROOTING IN THE MARKET. <|4i|«|i|44

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET.
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1234 Monadnock BIdg., Chicago, III,

We learn from the Sargent Company,

of Chicago, that their Diamond shoe,

which was illustrated and described in a

recent issue of Locomotive Engineer-

ing, is making rapid progress into the

favor of railroad men. Mr. W. D. Sar-

gent, the vice-president and general man-

ager of the company, has recently been

(in a visit to Europe, and, in spite of the

proverbial conservatism of foreign rail-

way managers for American inventions,

_

the merit of the shoe seemed so clear to

them that several of the railroads in Eng-

l;ind are already using it, and the pros-

pect of a large extension of the business

is very flattering.

Tests were recently made by a cele-

biated French mechanical engineer to

ascertain the work expended in the pro-

pulsion of a bicycle. It was found that

at ten miles per hour the work per semi-

revolution was 18.58 foot-pounds, and at

twenty miles an hour it was 63.62 foot-

prunds. From this it would seem that

the work of propelling a wheel at twenty

miles an hour is more than three times as

great as the effort expended to keep it

running at ten miles an hour.

i @ i
One of our agents at Farnham, Can.,

lately expressed regret that Prof. Gilder-

lluke's locomotive has not been sent into

the snow-infested regions this winter to

clear the tracks of snow. He says that

the study of the engine has been very

liopular with trainmen, and we can testify

that this study is not confined to trainmen

alone, nor to the American continent. We
have heard very pleasant expressions

.about it from various parts of the civil-

ized world.

We have received from the Brady Metal

Company, of 100 Broadway, New York,

a very handsome pocket-book, with the

name of each recipient printed on. It is

The Boston & Maine Railroad are con-

sidering the advisability of putting electric

power into their railroad shop at Lyn-

donville, Vt. It is said that the power will

be furnished by the city, who own the

electric plant, for $20 per hor.se power per

year. The plant runs by water power.

Readers of books and those having to

apply to books for information, ought to

have our "Book of Books" within easy

reach. We send it free to those who ask

for it.

Locomotive Injectors.

.\t the January meeting of the Locomo-

tive Foreman's Club, Mr. G. A. BiscluilT.

of the Nathan Manufacturing Company,

read a paper on "Locomotive Injectors."

The following are extracts:

CAUSES WHICH PREVENT INJECTORS FROM
WORKING.

In this direction there are principally

two general conditions to be considered.

I. The injector refuses to lift promptly

or to lift at all. This may be caused by

leaky joints in the suction pipe; by im-

properly packed water valve stems; by

dirty, clogged up strainers; clogging of

the lifting steam passages in the injector;

hot suction pipe, etc., etc.

In connecting an injector, either when

new or when it has been taken off for re-

pairs of some kind, particular care should

be exercised in testing the suction pipe

for tightness, by well known methods.

Particular attention should be paid to

the strainer; it should be taken out, ex-

amined and cleaned before each trip of the

engine. " \\\ ounce of prevention is some-

times preferable to a pound of cure."

Cheerfully undergoing a little trouble may
be the cause of preventing a good deal of

annoyance, anger and expense.

Hot suction pipe is usually the result of

leaky steam valves or leaky boiler checks.

If you notice any leaks in either, have
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them attended to without delay. The
longer repairs are put off, the more ag-

gravated will the trouble become, and the

higher will be the cost of repairs, not

taking into consideration the danger of

something serious occurring during a

run, as a result of neglecting timely re-

pairs.

2. The injector lifts the water, but re-

fuses to force it into the boiler, or forces

it partly into the boiler and partly through

the overHow. This may be caused by in-

sufficient water supply as a result of im-

proper size of the suction pipe, hose or

tank valve opening, by clogged-up strain-

er, obstruction in the nozzles (pieces of

coal, scale from steam pipe, waste, etc.).

insufficient opening of the boiler-check,

"sticking" of the boiler-check or of the

line-check valve of the injector, by insuffi-

cient steam supply or wet steam. The
pipes of an injector should never be

smaller than the size called for by the in-

jector connections, more especially the

suction pipe and the clear openings of the

tank valve. Sharp bends in the pipe

should be avoided as much as possible.

In piping an injector, the pipes, but more

especially iron pipes, should be thor-

oughly blown out before connecting up,

to remove scale and dirt from the pipes.

The "sticking" of the boiler-check or

of the line-check valve is mostly caused

by sediments and scale resulting from bad

water. Incrustation of the nozzles by

limey deposits around the points of the

nozzles will also cause the injector to

spray at the overflow, and result in im-

proper action generally. The effects of

bad water may be partly, if not entirely,

eliminated by cleaning the injector fre-

quently, and by placing it occasionally

into an acid bath.

Injectors work best with dry steam, for

which reason the steam supply pipe

should be attached to the highest point

of the boiler. If steam is taken from a

fountain to which other steam appliances

are connected, the volume or cubic con-

tents of the fountain must be large enough

to more than amply supply all appliances

connected to same.

SUGGESTIONS.

Designers of locomotive engines, as a

rule, do not pay that attention to the in-

jector which its importance calls for, and

beyond specifying the type and size de-

sired, hardly any other attention at all

is paid to its most desirable location and

other points, with a view to assisting in

the development of the best qualities and

assuring reliable service. Injectors, as

any other product of human endeavor,

are subject to defects and failures; the

very mechanical nature of the instrument

calls for considerations in its arrange-

ment and that of its accessories, which

when properly considered at the time of

building the engine, would go a long

way toward preventing annoyance, ex-

pense and sometimes serious inconveni-

ence. It is perhaps within the province

of this paper to point out some features

in this direction.

THE WICKED STRAINER.

The little conical copper strainers in-

side of the suction pipe should be abol-

ished, as they are a nuisance and the cause

of more trouble than they get discredit

for. If a premium had been put upon de-

signing something to readily catch and

retain any dirt in such manner as to ma-

terially reduce the water supply, these

strainers would undoubtedly receive first

prize. The very fact that they are inside of

the pipe is objectionable. The strainers

should be outside of the pipe, either di-

rectly below the tank valve or well, or

at the end of the suction pipe, between

pipe and hose. The size of the strainer

should be such that even if half filled with

leaves or other matter it should still re-

tain the full pipe capacity. It should also

be so designed that it could be readily

cleaned at any time and in a very few

minutes. Such strainers can be obtained

in the market, and their cost would be

more than compensated for by avoiding

troubles often caused by their absence.

PUT CLOSING V.\Lva IN SUCTION PIPE.

Some types of injectors are not pro-

vided with any water valve in the suction

pipe. In cases where such valves are pro-

vided for in the injector, they are not con-

sidered as shut-off valves, but merely as

regulators, by means of which to regu-

late the supply of feed water at certain

pressures. For this reason some of these

valves are so constructed that they will

not form a tight joint when closed down.

It happens then, occasionally, that in case

of an accident to the boiler-check, which

prevents its tight closing, and with the

line-check valve of the injector leaking,

the water cannot be kept in the boiler,

and the engine must be side-tracked. To
provide for such emergencies, it would

Be very advisable to place a properly

sized shut-off valve in the suction pipe,

between pipe and hose. With such valve

at hand, and with the overflow of the in-

jector closed, the water could not leave

the boiler.

PL.'VCE THE INJECTOR INSIDE THE CAB.

It is a very usual, but not a good prac-

tice to place injectors outside of the cab,

and run long operating rods from the in-

jector handles into the cab. These ex-

tension rods, as a rule, are not connected

up very carefully, and even if they are,

the injector cannot be as readily started

or as well regulated as when the operat-

ing handles are close to the injector, and

therefore under better control of the oper-

ators. The result of this arrangement is

a waste of time in starting the injector,

and considerable waste of water through

the overflow. Very often the overflow

cannot be observed, and the operator

judges by the sound whether the injector

operates properly or not, and with some

types of injectors he is compelled to

"feel" the suction pipe in order to con-

vince himself of the operative condition

of the injector. All this cannot be con-

veniently done with the injector removed.

The proper position of the injector is in-

side of the cab. Room can always be pro-

vided for it. The objection of the over-

flow splashing or the steam clouding the

windows of the cab, can be overcome by

providing a larger overflow pipe than is

usually employed. With a large enough

overflow pipe, the overflow connection

can be made perfectly tight.

Most of the trouble with injectors

conies from improper, slow lifting, espe-

cially when the water in the tank is low,

caused by circumstances for which the

injector proper is not responsible, such

as bad boiler checks, leaks in the suction,

obstructed strainer, etc. To reduce in-

conveniences from this source to a mini-

mum, injectors should be placed as near

to the water level in tank as possible. On
seme roads the admirable practice pre-

vails of placing the injectors a foot or two

below the highest level of the water in

the tank. The ideal in this direction is

the "non-lifting" injector, placed below

the lowest water level in tank; not only

because the source of most of the trouble

with injectors, the lifting, is entirely elimi-

nated, but because by keeping the in-

jector submerged in water, it will be

krpt comparatively cool, the precipita-

tions from bad water will not be "baked"

on, and the injector will wear consider-

ably longer without repairs.

The Crumlish
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Southern Railway Ten-W heelers.

The Southern Railway has recently re-

ceived two heavy passenger locomotives

from the Richmond Locomotive Works.
These ten-wheeled engines were designed

by Superintendent of Motive Power
Thomas, of the Southern system, to liaul

the heavy flyer, the "Southwestern Lim-
ited." As shown in our half-tone, which

conveys a sense of pow.cr as well as

beauty, it is seen that these engines are

meant for work, of which they will find

NEW YORK, APRIL. 1898.

evidence of most careful consideration of

parts likely to fail under long and hard

service. The tender has a water capacity

of 4,500 gallons, and a coal space to cover

all needs in that direction. The tender

frame is of heavy channel steel. A gen-

eral description of the engine is given

herewith:

General description:

Type of engine—Ten-wheeler.

Class of traffic—Fast passenger.

Standard Gage.

No. 4.

Total engine—26 feet I inch.

Total tender— 17 feet 3 inches.

Number and order of wheels having-

blind tires—Second driver.

Weight in working order;

On drivers— 121.250 pounds.

On truck wheels—36,750 pounds.

Engine, total— 158,000 pounds.

Cylinders:

H. P., 21 inches diameter, 28 inches

stroke.

Distance center to center—87 inches.

HEAVIEST I'A.SSE.\GEll LOCOMOTIVE EVEK UUII.T.

plenty to do on the grades which abound
on certain parts of the line, and to make
fast time on these hills is the object of

the designer.

The valve gear is not handicapped witli

long, bent eccentric rods, neither are the

rods abnormally short, the links having a

radius of 535^ inches. The rocker is actu-

ated by a return bar. Special attention

has been given to securing the cylinders

to the smokebox by double bolting

through flanges of the saddles, the bolts

passing through a -^^-inch steel reinforc-

ing plate at the smokebox. Tlie sanu-

care has been taken to prevent loosening

of the joints at steam and e.vhaust pipes.

In fact, the details of the engines give

Fuel—Bituminous coal.

Number of drivers—6.

Number of truck wheels—4.

Simple.

Running gear:

Driving wheels, diameter—72 inches.

Truck wheels, diameter—36 inches (Mc-
Kee-Fuller steel tired).

Tender wheels, diameter—38 inches

(McKee-Fuller steel tired).

Engine truck—Swing center.

Journals, driving axles

—

S'A x 11 inches.

Journals, truck axles

—

s'A x 10 inches.

Journals, tender axles—454 x 8 inches.

Wheel base:

Driving— 14 feet 7 inches.

Truck—6 feet 9 inches.

Distance center to valve face—i7Vi

inches.

Piston rod. diameter—3^4 inches.

Steel crosshead—Railroad company's

standard.

Steel guides—Two-bar type.

Connecting rod. length between cen-

ters— 10 feet 4 inches.

Valve gear:

Type—Shifting link motion.

Ports—Length. 19 inches; width' steam,

iH inches; width exhaust, 3 inches.

Boiler:

Type—Extended wagon top radial

stayed.

Diameter of barrel inside—6o}4 inches.

Thickness of barrel plates ^ inch.
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Thickness of sniokebox tube plate

—

yi

incli.

Hight from rail to center line—8 feet

4J4 inches.

Length of smokebox—5 feet 83-16

inches.

Working steam pressure—200 pounds.

Firebox:

Type—Wide, with forged-down frame.

Length inside—10 feet.

Width inside—3 feet $'A inches.

Depth at front—5 feet 3 inches.

Depth at back—5 feet V2 inch.

Thickness of side plates

—

Yi inch.

Thickness of back plate

—

^i inch.

Thickness of crown sheet

—

Yi inch.

Thickness of tube sheet

—

Yz inch.

Grate area—34.9 square feet.

Staybolts

—

1% inch diameter, 4^4 inch

pitch.

Capacity of tank—4,500 gallons.

Brake fittings—American Brake Com-
pany's outside equalized brake on

drivers: Westinghouse Air Brake

Company's brake on tender trucks.

Old Baltimore & Ohio Locomotives.

Through the kindness of Mr. J. Snow-

den Bell, the well-known patent attorney,

of Pittsburg, Pa., who kindly loaned us

the photographs from which the engrav-

ings were made, we show pictures of

three old Baltimore & Ohio locomotives

that form interesting links between the

small earlier types and the heavy modern
engines of to-day.

A letter from Mr. O. C. Cromwell,

chief draftsman of the Baltimore & Ohio,

^ives some particulars about Nos. 32 and

tied together at this point with a cross

brace, which in turn supported the boiler

with a bracket bolted against the throat

sheet.

"Engine 117—The Perkins engines now
have ig x 26-inch cylinders, but this en-

gine was probably built with difTerent-

sized cylinders, of which you probably

have information. The drivers are now
60 inches; but I think you stated to me
that they were originally 64^^ inches. The
crown sheet was supported by crown bars.

We find an old drawing of this boiler with

the combustion chamber with which she

was first built."

g g i
We are informed that the case of the

St. Louis Car Coupler Company vs. the

National Malleable Castings Company

OLD BALTIMORE & OHIO LOCOMOTIVES.

Water space—Back and sides, 3^i

inches: front, 4 inches.

Tubes:
Material—Iron.

Number—295.

Diameter outside—2 inches; No. 12,

B. W. G.

Length between tube plates— 14 feet 4^4

inches.

Heating surface:

Tubes, exterior—2,217.16 square feet.

Firebox— 192.96 square feet.

Total, with exterior tube area—2,410.12

square feet.

Miscellaneous:

Exhaust nozzle, diameter

—

$% inches.

Smokestack, smallest diameter — 16

inches, straight.

Smokestack, hight from rail to top— 15

feet 154 inches.

117, but the identity of No. 238 appears

to be lost. Mr. Bell says that the only

particulars he has about the engines are

that they were the first Baltimore & Ohio

passenger engines with cylinders 17 x 24

inches, drivers 66 inches diameter and

smallest ring of boiler 46.5-^ inches. Five

of these engines were built in 1865, and

had stationary links.

All the engines were built in the early

sixties. Nos. 32 and 238 having been de-

signed by J. Perkins, master mechanic of

the road. Mr. Cromwell writes:

"Engine 32—Crown sheet was sup-

ported by staybolts with nuts on under

side. The frames were extraordinarily

heavy, the top rail being 6 inches deep by

^Vi inches wide. The frames did not ex-

tend further back than the front of fire-

box, against which they abutted, being

has been decided in the United States

Circuit Court of Appeals for the northern

district of Ohio, Judge Taft's decision be-

ing atifirmed. The present opinion, ren-

dered by Judge Lurton. reviews prior

patents fully and holds the Lorram and

Aubin patents to be very narrow in scope

and not infringed because the Tower
coupler is not centrally pivoted and not

U-shaped.

.
i ^ i

The National .Association of Manufac-

turers of the United States, an organiza-

tion of business men for business pur-

poses, has issued a pamphlet setting forth

what the association expects to do. Busi-

ness men who are striving to extend their

trade with foreign countries ought to send

for this booklet. Address, 1743 North
Fourth street. Philadelphia.
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Some Kinks from the Erie Sliops.

The production of patch bolts for boiler

work is somewhat different, at these

shops, from anything we have encoun-
tered elsewhere, and on tlie score of origi-

nality, as well as of quality of the job, will

be described. These bolts are made in all

sizes from ^ inch up to i'.^ inches diam-

Tiie job is a remarkably smooth one, and
the idea of cutting to neat length for the

sheets is a good one, aside from the saving

of material, for the reason that the bolts

are no longer scale collectors.

The bolts are turned and threaded in a

home-made machine consisting of a coned
pulley and rluick—the latter holding the

head, is another die with screw chasers

for threading the bolts. These cutting

tools are placed equidistant from the cen-

ter of the die-head, which revolves in a

vertical plane and locks either die in posi-

tion, in line with the bolt when ready for

operation. The functions of the die-head

are exactly the same as those of the so-

OLD BALTIMORE & OHIO LOCOMOTIVES.

eter, in a die used on a bolt heading ma-

chine. The correct amount of stock is

cut off the bar to form one bolt, and the

bolt header forces the metal into the die,

forming the body, coned head and square

for the wrench; the bolt is then kicked

out of the die automatically by a punch,

completed, and with a body of just the

right length to pass through two sheets.

bolt by the squared end—and a die-head

containing a die with four cutters that are

used to remove the stock on the body
and coned head. These dies have a long
lease of life, for the reason th,it the form-

ing dies are made so as to leave the small-

est amount of work to be done to true

the bolt—in fact, to merely scrape it. Op-
posite the turning die, but in the same

called turret, with the difference of plane

of revolution, as noted. A cutting-off

tool for nicking the head at the square,

constitutes, with the parts mentioned, the

whole of a very cheap and efficient ma-
chine. The advantages of die work on
these bolts are two-fold, in preventing

waste of stock, first in the length and next

in the diameter. This tool and the bolt
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header make all the patch bolts used on

the system, and do it at the rate of 800 in

the bolt header, and 1,000 in the finishing

machine, per day of ten hours.

An inexpensive way to overhaul worn

valve motion links for wear due to link

block flanges, is practiced here. It is

done by placing the link on the radial

planer, as though to have the slot trued

up—and which is trued at this setting if

necessary to do so—and an emery wlieel

of a width suitable to the width of the link

block flange is used on the worn surface.

This, of course, reduces the thickness of

the link at the point of wear of the flanges,

and makes necessary a thinner block, but

this loss develops a gain over reducing

the total thickness of the link, because it

saves closing in the eccentric jaws, and

consequent change of shoulders on' pins.

The lining of driving wheel hubs, as in

vogue here, is not general practice, since

these are put on in a solid ring, so as to be

loose when in position. The hubs are

counterbored, and the wheels are placed

Fads and Fancies of Locomotive Build-

ing—No. 4.

"L'Aigle" is one of the early develop-

ments of the big-wheel idea—and is one

which hasn't been altogether abandoned

even yet, as too many think speed depends

on the size of wheels rather than on

power.

This was boxed in like a side-wheel

steamer, and the boiler proper lay below

the driving axles, there being several

steam drums above in otherwise vacant

spaces. The drivers were 9 feet 4 inches

in diameter, while the cylinders were 16^2

inches in diameter by 3X^4 inches stroke.

It was exhibited in the Paris Exposition

of 185s, having been built for the Western

Railway of France.

i i s
New Dickson Eight-Wheeler.

The handsome eight-wheel locomotive

shown in the annexed half-tone engrav-

ing bears eloquent testimony to the ad-

vances made within the bst year by the

NEW DICKSON EIGHT-WHEELEII.

on end to have a mold built up on the

hub, into which is poured brass to the re-

quired amount, making a liner about

54-inch thick. Shrinkage on the smaller

shoulder is provided against by placing

several thicknesses of paper at that point

before pouring. There is enough shrink

left by this means to hold the liner solid

against the cut of a tool in facing oS, after

which it can be loosened and left free to

revolve. The liner thus has two frictional

faces, instead of one, to take the wear be-

tween box and hub. This method of

lining hubs is said to work beautifully by

those who have practiced it. Facilities

are needed, however, to do it full justice

and get the best results; these they have

at Susquehanna, in the air crane for

handling the wheels, and also a large brass

furnace, both of which are just outside of

the machine shop and under cover. The

crane is, however, an adjunct that could

be illy spared, since it has shown its ca-

pacity in loading wheels and heavy scrap,

in addition to the purposes for which it

was put up.

i 6 6
The foreign demand for "The World's

Rail Way" is remarkably active. Those

who have purchased the book are highly

pleased with it.

builders, the Dickson Locomotive Works,

of Scranton, Pa. The engine is one of

an order given by the Buffalo. Rochester

& Pittsburgh Railroad, and is intended

for passenger service. The cylinders are

18 X 24 inches, drivers 68 inches diameter,

and boiler 58 inches diameter at smallest

ring. There are 256 2-inch tubes. The

firebo-x is 96 x 42 inches, and provides

138.32 square feet of heating surface. The

total heating surface is 1,784 square feet,

and the grate area is 28 square feet. The

working boiler pressure is 180 pounds.

The weight in working order is 118,200

pounds, 77.300 pounds of that resting on

the driving wheels.

At the last convention of the Railway

Master Mechanics' Association a very

valuable report was submitted on "The

proper ratio of heating surface and grate

area to cylinder volume," in which rules

were given for the proportions of a loco-

motive that would approximate to the

most successful engines in service. This

new Dickson locomotive, whether by de-

sign or accident, comes very closely to

the rules laid down by the committee re-

ferred to. except in the size of steam and

exhaust ports, an exception which proves

the good sense of the designers. The fol-

lowing table gives a comparison of the

leading ratios of what we consider the

best form of bituminous-burning, eight-

wheel passenger engine mentioned by the

Master Mechanics' Committee (No. 23
in table G. Master Mechanics' Report)

and those of the Dickson locomotive:

M. M. Dickson
Locomotive. Locomotive.

Weight on drivers. .79,000 lbs. 77.3CO lbs.

Size of cylinders 18.X24 ins. 18x24 ins.

Ratio of grate to

cubic feet of cyl-

inder volume 339 3.96

Ratio of grate area

to area through

tubes 6.19 5

Ratio of heating

surface to cylin-

der volume 210 252.7

Ratio of heating

surface to grate

area 62 63.7

Ratio of firebox

heating surface to

total heating sur-

face 10 12.9

Ratio of tractive

force to adhesive

weight 0.21 0.226

These particulars, show that the Dick-

son locomotive has a margin of efficiency

ill all respects over what may be called

the ideal engine described in the Master

Mechanics' report.

i i i
More False Engineering Notes.

Our notes on this subject in the March

issue called out the following from a

personal correspondent:

"One day a cousin of mine was looking

at a locomotive, and after wrestling in

vain with the problem for a few minutes,

he said:

" 'Well, I can understand how the en-

gineer makes it go ahead, because when

he pushes that little handle, he pushes the

steam into the boiler; but I will be darned

if I can understand how he makes it go

backwards.'

"Another time I was walking up the

track with the superintendent of one of

the biggest machine shops in the world,

and. passing a locomotive, I said:

" 'Don't you think it is wonderful how-

one small man can control that big ma-

chine?'
" 'No, I don't,' said the superintendent;

'he pulls the handle, and it has got to go,

and that is all there is about it.'
"

i i s
In our January issue mention was made

of the first steam motor car on the Erie

road, in which its career was traced to

the end. The engines that propelled that

car have not seen their finish, nor are

they likely to for several years to come,

for they are driving the transfer table in

the Susquehanna shops, where they have

been for years, and are still good for un-

limited service of that kind.
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An Interesting Model Room
The model room of the Baldwin Loco-

motive Works contains many features of

interest, a few of which are shown in the

accompanying photograph. Those that

are numbered are described as follows:

1. Model of an upright stationary en-

gine designed by M. W. Baldwin prior

to his engaging in the locomotive busi-

ness.

2. Model of Stephenson's link and valve

motion, with Caraerer's cut-off.

3. Model of locomotive with geared

connection to truck wheels, operated by

crank and connecting rod from driving

wheel.

4. Model of M. \V. Baldwin's six-

wheel connected locomotive with flexible

truck.

about was this. The 587 was a mogul
and the first compound engine on that

road, and as a consequence she was sub-

jected to the refining influences of indica-

tors, calorimeters, vacuum gages, pyro-

meters, water meters, scales for weighing
fuel and every device supposed to be man-
ipulated by the expert when engaged in

locomotive test work.

The engine had shown a remarkable

performance in fuel saving in the trials

with weighed tonnage, and was still en-

gaged in smashing simple-engine records,

when an order came from the superin-

tendent to take the engine out of the

test and bring eighteen loads of stock

East. The engineer, who had by this

time about touched bottom on compound
economy at schedule speeds, was anxious

the reason was apparent, for the starting

valve lever used to admit steam to the

low-pressure cylinder when working sim-

ple, was seen to be in the "corner," where

it had been placed when the first grade

resistance was felt, and forgotten.

This lever had been named the "John-

son bar" by the engineer, who, when he

came to a full realization of the situation,

had to make himself right, and said con-

fidentially, "I niver tho't av that Johnson
bar from the fut av the hill; don't say a

word to the byes." The engine resumed

the test work after that trip with the stock

train, and the elegant record made before

and after by the same engineer gave proof

that the "Johnson bar" was not forgot-

ten. We have often wondered since the

occurrence recounted, if some bad report,'

MODEL ROOM OF BALDWIN LOCOMOTIVE WORKS.

5. Model of sleeping car built in

1842.

6. Model of rotary valve and steam-

chest.

7. Tool chest cabinet used by M. W.
Baldwin in his younger days.

8. Model of locomotive "Old Iron-

sides." This model which has the prin-

cipal working parts formed of cardboard

and mounted on a sectional drawing of a

locomotive boiler, was used in the early

'30's by Mr. Baldwin to explain the work-
ing of the locomotive engine.

i ^ i

Too Much Johnson Bar.

One night about eight years ago, a

'Vauclain compound might have been
seen "fanning" a train of stock over the

level ten-mile strip between Fargo and
Glyndon, on the Northern Pacific. In

fact she was seen, and the way it came

to know what the engine could do when
he let her go, and upon reading his order,

he did not disguise the fact to the "ex-

pert" who stayed with the engine, that

he would get 'em there, and the hustle he

had on those stock cars on the level afore-

mentioned was only preliminary to get-

ting a run at Muskoda hill, an eight-

mile pull on a series of nasty reverse

curves.

While this is the longest continuous

grade on the division, the total rise in

37 miles to Detroit is about 500 feet, with

some stubby short climbs, and it was cer-

tain the engine would be worked simple

a part of this distance. Detroit was
reached about daylight, and the engineer,

who was proud of a good run. turned to

the man of figures and remarked, as he

slipped down oS his seat, "Say, we didn't

do a t'ing to 'em, did we?" The empty
coal space in the tank did not seem to

corroborate this negative proposition, and

of compound performance were not due

to too much "Johnson bar."

5afe, But Behind Time.

Old Jake Schoenstimer was as cautious

a man as ever yanked a reverse lever or

whistled for brakes on the Delaware,

Lackawanna & Western road. One night

he was crawling up Pocono, and had got

to one of the "knolls," when he sud-

denly reversed and said to his fireman,

"Shimmy, my poy, dot looks like der red

light oop dare." Jimmy didn't see any,

and said so, and Jake finally pulled out

again. Pretty soon, at another curve, he

repeated the operation, and sang out,

"Dere's dot red light again. Shimmy."
But it wasn't; 'twas just a glimpse at

the moon occasionally, and Jake was laid

out on time, as well as being well

laughed at.
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Rebuilding Consolidation Engines on
the Brie.

Among the largest railroad repair shops

on this continent is that at Susquehanna

on the Erie Railroad. This claim for im-

mensity of proportions refers especially

to the machine and erecting shop, which

is 770 feet long and 200 feet wide; figures

that were considered a marvel at the time

the shops were built, about forty years

ago, and inspire a similar feeling even

now. This plant is the headquarters for

all new locomotive and car work done on

the road, besides the usual routine of loco-

motive repair work.

The machine shop, built of stone, is

divided into three spaces, running full

sure, but are no longer safe to run with

that pressure, therefore the new boilers,

which are designed for 180 pounds pres-

sure.

New cylinders, 19 x 24 inches, are ap-

plied, for two reasons— first, because the

old are worn to the limit (i inch large in

some cases), and second, because the old

saddles are too low for the new boilers.

All other parts of the old engines are

used in the rejuvenating process—wheels,

axles, motion work and frames: the latter,

however, arc lengthened at the back of

the rear jaw in order to get the wide fire-

box back as far as possible. There are

several advantages resulting from this re-

duction of cylinder diameter and increase

Prospects of Electrical Operation of
Surface Railroads.

Amidst the conflicting statements and

opinions expressed by railroad men and

electricians concerning the progress of

electrical transmission on surface rail-

roads, it is refreshing to read the follow-

ing lucid views on the subject, as ex-

pressed by Mr. Lucius Tuttle, president

of the Boston & Maine Railroad, and one

of the clearest-headed railroad men in the

country:

"I do not regard the third-rail system as

beyond an experimental stage in any part

of the country. The Nantasket Rail-

road, operated by the Consolidated, is to

be regarded as still an experiment, and so

GENERAL OFFICE. BALDWIN LOCOMOTIVE WORKS.

length, the outer ones being occupied by

the machine tools and transfer table, re-

spectively; and the central panel, with its

twenty-two tracks, is devoted to engine

erecting, of which at this time there is

every sign of activity, indicating the fact

that power cannot be kept up without

hospital treatment. The old consolida-

tion engines with 20 x 24-inch cylinders,

54-inch boilers and 50-inch drivers, are

being put through such a course, and

will leave the hands of the doctors trans-

formed into a power of the first class. To
accomplish this, the old boilers with nar-

row fireboxes are replaced with new boil-

ers 60 inches in diameter, having wide

fireboxes of the Woottpn type. The old

boilers were designed for 150 pounds pres-

of boiler capacity that make these rebuilt

engines representative of the most careful

thought in engine design, the figures

chosen by Superintendent of Motive

Power Mitchell showing a harmonious
arrangement in their relation to each

other—such as giving an increased heat-

ing surface and steam reserve, and at the

same time, by reason of the added weight

on the wheels, the tractive effort is not

too near the slipping point. There are

fifteen of these engines now rebuilt and

doing excellent work. The rebuilt mo-
guls which have 68-inch wheels and carry

180 pounds boiler pressure, are designed

for cither freight or passenger service.

and show up admirably in any work as-

signed them.

is the third-rail line from Hartford to

New Britain. These seem to operate suc-

cessfully, as far as they go, but they do not

meet the problems of the main lines of

railroad where there is a large amount of

local and express passenger travel and of

freight transportation. Thus far the third

rail has operated light trains running for

comparatively short distances. If the sol-

ution of the problem could be reached by

breaking up the present local passenger

trains into single car service, with such

motor power as is now available, it could

be solved easily. But to do it. under the

present system of operating railroads,

would require the construction of a new

track for that particular business. As it

is now. a local passenger train ni.iy be
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followed in a short time by an express, as

soon as the passenger is out of the way.

After the express may come a long freiglit

train. Both the express and the freight

require far more power than can be given

by any motors now in use. Electric

transportation requires the brc iking up of

local trains into such small parts as will

interfere with the freight and express pas-

senger. The problem is not only the

division of the power now used for local

passenger trains into sufTiciently small

portions for the frequent running of single

cars, but there must be secured also, if

the same tracks are to be used, sufficient

plain pine coffin for Jack Barker to be

buried in, after he had been cruslied and

scalded under one of their old death-

traps, which they were running because

they were short of engines.

"Jack had been a good runner, and had

worked fai:hfully through thick and thin,

and we thought he deserved a bitter rest-

ing place than an old pine box. so we got

him one.

"Got the best we could find in all of

Wilkesbarre. too—mahogany, nickel han-

dles and all. Then we were wondering

what to do with the other one, and some
dare-devil of a youngster suggested send-

students of Purdue University, on March

gill. His subject was "Railway Signal-

ing." .After carefully classifying such sig-

nals according to their form and the pur-

pose for which they are employed, Mr.

Delano confined his attention to a dis-

cussion of the fundamental principles

affecting the operation and interpretation

of fixed signals. He traced the historical

development of the signal idea, discussed

the larger and more general questions in-

volved, and disclosed the tendencies of

present practice. The lecture was illus-

trated by means of models and diagrams,

which will be given in connection with

I'UIVATE OI'"l"ICE, i.AI. P-MnTlVE \\UUI\S.

power for the large trains. This step has

not been taken yet, and hence, in a broad

way, it is perfectly true that the system of

electric transportation, as applied to the

steam roads, is yet in an experimental

stage."

i i i
Sending the President a Present.

"We were all young engineers and fire-

men then." said an old-time engineer, in

speaking about an incident of war times

on the road, "and a little hot-headed

about some things, but wc were mad
clear through when the company sent a

ing it to the president of the road, with

our compliments. Well, before we realized

it. we had voted to do it, and off it went.

"I never knew how it was received; but

the company never sent any more pine

bo.xes when an engineer or fireman was

killed."

Mr. Frederick A. Delano, superinten-

dent of the Chicago terminals of the C.
B. & Q. Railway Company, gave the

tenth lecture in the series of addresses on

railway subjects before the engineering

the text as finally published by the uni-

versity.

i g g
The Philip Carey Manufacturing Com-

pany, of Lockland. O.. notify us that they

have, during the past year, made several

changes in the composition and construc-

tion of their locomotive laggings, and the

railroads are showing their appreciation

by adopting them more extensively than

ever before. Several large orders have

recently been placed with this firm by

roads which have been testing the lag-

ging for some time.
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Contrast in Modern Locomotives.

The immense twelve-wliecl Great Nor-

thern locomotive and the Korea tank

locomotive, both among the latest out-

put of the Brooks Locomotive Works,
shown on this page, represent a great

contrast in locomotive construction.

The Great Northern locomotive was

fully described in the January issue of

Locomotive Engineering. She has cyl-

inders 21 X 34.

Last year an American firm secured

fiom the Royal Government a conces-

sion to build a railroad in Korea, the first

and only one in that country, and not-

withstanding constant political disturb-

ances, its construction and equipment

have gone steadily forward. This rail-

road is of the American standard gage,

and is known as the Seoul-Chemulpo
Railway, extending from Seoul, the capi-

tal of Korea, on the north to Chemulpo,
the chief seaport on the south, a distance

of about twenty-five miles.

An order was recently given to the

Brooks Locomotive Works to build four

locomotives for this company, the loco-

motive shown being one of the order. It

is expected that the railway will be en-

tirely equipped with engines of this char-

acter. The cylinders are 14x22 inches;

drivers, 42 inches diameter. The boiler

is straight 46 inches diameter, and the

firebox is 54 inches long and 35 inches

wide. There are 122 charcoal iron tubes

used, 2 inches in diameter. The tank has

a capacity of 800 imperial gallons. The
engine, weighs in working order. 78,600

pounds, 67,600 of that being on the driv-

ers.

Welding Copper.

Ever since we mentioned, in Decem-
ber, that Messrs. Wyman & Gordon, of

Worcester, had developed a process for

welding copper, we have had inquiries as

to how it was done, showing that the

paper is read in the shops as well as on
the road.

One of our subscribers. Mr. Harry J.

White, of Beaumont, Texas, sends us his

way of welding copper to copper or cop-

per to steel. He writes that it is not dilS-

cult, and can be done successfully after a

little practice. We give his own descrip-

tion of the process:

"I use a charcoal or coke fire (as coal

with any sulphur in it is detrimental) in

a blacksmith forge, using pulverized

borax, powdered glass or pure white sand

for a flux. The main thing is to keep the

metal completely covered with flux all

during the heat, never allowing it to burn
off even when ready to take from fire.

For welding pipe or union rings on
branch pipes, I put any old casting over

fire, with hole in it, and heat pipe over

that, as it gives me a better chance to

watch heat on light work. I have a

4-pound soft hammer made from an old

branch pipe, that has been in use four

years, and not split. On
work heavy as that I use

sand or glass, whichever

is convenient, always work-
ing the heat off with light

blows, and striking so as

to upset the piece. I use

about the same heat as to

weld cast steel. I find

that copper and steel weld
easier than copper and
iron, as they are both

metals that require a flux.

I first found it could be

done by trying to harden

copper, but have not suc-

ceeded in this yet."

i i i
Z^ Queer Steam Dome.

The writer recently at-

tended a jubilee meeting

of a well-known society,

in which the simile was
drawn between the so-

ciety and a locomotive by
each member having a

piece of paper, cut like

some part of the engine,

and speaking a little piece

describing that part of the

society. Similes are a

wise thing, but it's better

to become acquainted with

the article in question, so

as to get things straight.

The leader described the

locomotive as being made
of iron, coal and water.

Then driving wheels were

placed so the back pair

would scrape the tank and

wouldn't carry any weight.

Then the whistle was put

on, and although it was

top of the dome, no men-

tion was made of the lat-

ter; theyevidentlythought

it was all whistle. Finally,

the steam dome was an-

nounced, and to the

amazement of all railroad-

ers present, the sandbox

was carried triumphantly

to its place, while the im-

portance of the dome was

dilated on by the speaker.

Don't simile till you

know how your example

is made and what it does.

If you are raising a club,

do not wait till the list is

complete, before sending

in names. Send them in

as you receive them. If

you wait long, there is

danger that your sub-

scribers cannot obtain

numbers for the whole

year.
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Practical Letters from Practical iVien.

All letlt-rs in Hits Department must have name of author attaihcd.

Acetylene Oas for Car Lighting.

Ed'xiors:

Again referring to the matter of car

ligliting with acetylene gas on the Pon-

tiac-Pacific Junction Railroad; Some
months ago, in conversation with the

local agents, Messrs. Holland Bros., of

Ottawa, Ont., for the Niagara Falls acety-

lene gas generator, I suggested that acety-

lene gas would be a splendid lighting ele-

ment for the railway cars, if it could be

utilized without danger. Mr. Andrew

Holland, one of the proprietors, asserted

positively that he could light the cars

safely and brilliantly with one of the gen-

erators used for house lighting. The

problems to be met were:

1st. The effect of intense frost on the

gas machine and on the gas when piped

between cars with rubber hose, and when

the train was running thirty or forty miles

per hour with the mercury away below

zero.

2d. The effect of vibration of cars on

rough track on the steadiness of light.

3d. The danger of gas escaping from

generator by the agitation of the water in

the gas tank.

4th. The slopping over of water from

the gas tank on the floor of car, and in

consequence, smell of escaping gas.

Shortly after this conversation I placed

the train at Messrs. Holland Bros.' dis-

posal for equipment. A twenty-light gen-

erator was installed in the baggage car.

The cars were temporarily piped for gas

fixtures, and the first trial decided that

three of the expected difficulties amounted

to nothing in actual work—the tank and

the gas were not affected by the frost; the

lights were not affected by the vibration

of the cars, and the illumination was more

brilliant than on any train I have ever

seen. I believe it to be the most brilliant

light used to-day on any train in the

United States or Canada.

On through mixed express, as we run

on this line, with all the drawbacks of

shunting, etc., causing slopping over from

water tank, etc., during our first experi-

ments, the light is so far ahead of any-

thing that we have yet seen in economy

and convenience, we will never revert to

oil system of lighting again. But where

a train has to be broken occasionally and

cars shunted, it can readily be seen that

such a system could not be worked.

Here, again, Messrs. Holland Bros, came

to our assistance, and has installed a plant

for us in each of our coaches that requires

less carbide and avoids slopping, smell

from gas and positively safe, because tht

gas is only generated in such small quan-

tities under low pressure that the amount

generated at any one time, if such a thing

could be, an explosion would not break a

pane of glass. If the cars were to turn

over, the lights would go out, and the

gas would simply pass away harmlessly

into the air, as no fire could possibly re-

sult from it. The plant is installed in the

toilet department: it occupies a floor

space of about 14 x 26 inches. These gen-

erators have a capacity for the lighting

of six lights of fifty candle-power each.

The charges in attendance of these gen-

erators are so simple that an ordinary

chore boy attends to ours without any

difficulty or danger. We propose to equip

all our cars with the acetylene gas plant,

as being the cheapest, safest and most

brilliant illuminant for railways yet dis-

covered.

The carbide we use is manufactured by

the Wilson Carbide Company, of St. Cath-

erines, Ont. It costs $60 per ton f. o. b.

at the factory, and the lighting of one

of our coaches with this light enables the

passengers to read their evening papers

from any seat in the car, and costs but

25 cents for a six hours' run.

P. W. Resseman,

Gen'l Sup't.

Ottawa, Ont.

Where Locomotives Ran Witheut
Valve Oil.

Editors:

The writer would be very much pleased

if you can enlighten him by giving the

name of the road owning 100 locomotives

that you ran and fired on for seven years

without using any valve oil upon any of

those 100 locomotives. The writer pre-

sumes, of course, as long as there was no

valve oil used, it must have been the wind

that came from this noted engineer and

fireman, who is now editor of the Loco-

motive Engineering, and who comments

upon the record made on the Houston &
Texas Central Railway, that did the lubri-

cating of the valves and cylinders of these

100 locomotives. Of course, in that case

no doubt each engine would have similar

record, as the wind would be equally

divided among them.

The writer happens to know something

about what valve oil is doing on the

Houston & Texas Central Railway, not

only on engine 135, but all their engines,

and while that engine made a remarkable

record, and all of their engines are mak-

ing remarkable records, they do not go

into the shop, as your comments would

have vour readers believe, with valves

and cylinders looking like a bird's-eye

map of the Rocky Mountains. The cost

of repairs on the Houston & Texas Cen-

tral Railway is lower than nine-tenths of

the roads in the United States that are

using 50 per cent, more valve oil. The

coal consumption is also as economical as

any road, considering the price this com-

pany pays for coal in Texas. But as this

is a little off the subject, we hope you will

be able to give us the name of the road

you lubricated their valves and cylinders

with wind for seven years.

Galbn.a. Oil Company,
Per J. S. Patterson,

Resident Manager.

[The particular railway referred to was

the Scottish North Eastern. If our cor-

respondent had been a little less ignorant

than he is of railroad history, he would

have been aware that nearly all locomo-

tives in the first few years after railroads

were first introduced were operated with-

out the use of valve oil. It will no doubt

be news to our correspondent to learn that

the damp steam common to low pressure

acts as an indifferent lubricant. The plan

of running valves and pistons without

lubricants was, however, found expensive

in other directions, and was gradually

abandoned.

Locomotive Engineering has always

been a steady and consistent advocate of

economy in the use of oil, and has no

doubt exerted considerable influence on

the side of oil saving. It is, however,

easy to carry saving of oil too far, and we
believe that many railroad officers are

doing this, and that their policy is very

expensive by increasing repairs and fric-

tion, which cause waste of fuel.—Ed.]

Advantage of Copper Fireboxes and
Brass Tubes.

Editors:

I have seen in your columns a great

many letters and articles on the saving

of fuel by careful manipulation of the

various parts of a locomotive by the en-

gineer and fireman, but I have never, as

yet, seen any letter on the use of copper

fireboxes and brass tubes on American

locomotives. I don't believe that there

is anyone who denies that copper fire-

boxes and brass tubes are more economi-

cal in coal than steel and iron, and the

only objection to them that I can see is

their greater first cost; but that would

soon be more than made up in the cost

of coal.

It is well known that English engines

are more saving of coal than ours are;
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and what is this due to, if not to their

copper fireboxes and brass tubes?

If there is any good reason, except first

cost, for not using the better conducting
metal, I would certainly like to hear it.

Edmund J. D. CoxE-
Dyifton^ Pa.

[Copper fireboxes and brass tubes have
been used sufficiently in American loco-

motives to demonstrate that the superior

conductivity of these metals over iron

and steel is not perceptible in practice.

Careful tests showed a slight difTerence

in favor of copper and brass when the

surfaces were clean, but after they both
got coated over with a little scale there

was no difference.

A serious objection to copper fireboxes

in this country was that the sparks wore
th^ sheets thin very rapidly.—Ed.]

Canadian Pacific Regulator (Throttle)
Valves.

Editors:

In your issue of February, 1898, I notice

that Mr. R. Atkinson, of the Canadian
Pacific Railway, is given credit for doing
something to prevent regulator (throttle)

valves from leaking, by coring them as

shown in engraving, and in commenting
on what was done, it states "a simple way
to remove a serious element of danger,

and the wonder of it is that these valves

should be used for so many years before
anyone could think of a remedy for the

trouble." Mr. Atkinson's design is similar

to the regulator valve as used on many of

the L. & N.W. Railway (England) engines
for the past twenty years. In this valve,

steam passed down the inside and under
bottom seat into dry pipe at the same time
that it went in at the top. These valves

were easy to handle, and very seldom
leaked after once being ground in prop-
erly. Mr. Webb introduced a new throttle

valve on his s-foot 6-inch and 6-foot 6-inch

single-expansion engines, which was situ-

ated in smokebox; but as it did not work
very satisfactorily, he did not put it in the

compounds, the old-style valve being
used.

H. T. Benhsy.
Bf/h- Plains, la.

"He Got Tiiem All."

Editors:

The following incident occurred some
years ago in the repair shops of tlie Inter-

colonial Railway, at Moncton, N. B., and
is illustrative of the kind of blunders that

a beginner is apt to make in his anxiety

to please. Jimmy had just entered the

employ, and being very desirous of eventu-

ally rising to the top of the tree, lost no
opportunity of displaying his willingness

to work hard and steadily. His motto
was, "Better do too much than too little,"

and he stuck to it as far as was possible

in a government concern. One day he
was told off to assist in the erecting of

some shafting in the smithy, and though
his duties were chiefly confined to carry-

ing and passing tools, he kept his motto
well in mind, and did his level best.

Old Homer, who had charge of the

job, had a reputation of being rather

short tempered, and so Jimmy, in his

timid freshness, was doubly anxious to

do well, and stood by with bated breath

waiting for orders. When Homer needed
a wrench. Jimmy fairly flew back to the

erecting shop and returned in a remark-

ably short time with the required imple-

ment. The tool cupboard contained a

great number of spanners and wrenches,

but, as luck would have it, he found the

object of his search almost immediately.

Homer, on taking the tool, growled out,

"Go get the maul," and poor Jim again

departed, leaping over truck wheels and
engine pits in his haste. This trip he was
longer away, but his tardiness was easily

explained, when he at last came in sight

laboriously trundling a wheel-barrow full

of spanners and wrenches, and his face

beaming with the consciousness of having

done his duty. He had mistaken "Get the

maul" for "Get them all," and had con-

sequently cle.-ined out the cupboard. Old
Homer's remarks on seeing him need
not be recorded here, but let it sufHce

when I say that they were more forcible

than polite. Jimmy now occupies a good
position on the above mentioned road,

but even yet hears "Get them all" as he

passes through the shops.

H. A. Bayfield, B. A. Sc.

Moncton, N. B.

Favors Expert Fuel inspectors.

Editors:

In your February issue, Mr. L. D.
Shaffner brought up the subject of "sav-

ing oil and wasting coal;" and he sug-

gests that we air our opinions in Loco-
motive Engineering columns.

I have a decided opinion, which is

—

that Mr. S. is on the right side, if it is the

darkest looking at present; dark for two
reasons—one is that its natural color is

dark; the other is, that it is kept in the

dark by the well-paid and ever-persistent

opponents to its welfare. I would not

pose as a philanthropist trying to inaug-

urate a new system, just because I feel it

my duty. What I want is more holidays,

shorter hours and more time to go fish-

ing, and if my employer is making money
and saving a portion of his earnings, he

will be prosperous; and as I am depend-
ent on him, I may, in a slight degree, be

allowed to share in his prosperity. If

the employes of a railroad company,
through their united efforts, were able to

save 20 per cent, of fuel ( not an impos-
sibility), the companies might add that

to their wages (not a probability), but

safe to say they would not cut existing

wages, at least.

This is an old and well-worn subject.

But someone once said that eternal vigi-

lance was the price of liberty; it is equally

true that eternal agitation of the fuel

question would reduce the cost of operat-

ing a railroad.

I said this question was old. It was old

when most of those who are concerned

by it were railroading in the nursery and

living on a milk diet. It has been kept

boiling and simmering; at times nearly

cold, again agitated until it boiled over;

but the many ingredients have never been

reduced to the consistency that they

might be cut up in cakes and passed

around to those who would eagerly de-

vour them.

There are railroads in England, France

and Germany where a man's ability as an

engineer is gaged by his standing on the

performance sheet as an economical user

of valve oil, and each month, if his show-

ing is good, he gets a letter of commen-
dation; while a fellow engineer has been

known to run the same number of miles,

with all other conditions alike, and save

50 tons of coal, and he was not thanked

for it—at least, not in writing. Why was

it? The coal saved by the one would

have bought all the oil used on the divi-

sion.

But on the oil question we have a lot of

paid agitators, expert agitators, those

whose especial business it is to agitate

that especial subject, and the least we
could say is that it is well agitated.

These agitators are all right; several of

them I am personally acquainted with,

and beg their pardon for this intrusion

into their business, and hope it will not

cause their feelings to become unduly

agitated, for there is only one defect in

their construction—their reciprocating

parts are not properly balanced, and al-

though they are not a railroad appurten-

ance, I believe it would be well for the

railroad companies to add the counter-

balance in the shape of a fuel expert; for

when two experts meet, they fight, and

after all conflicts we have the survival of

the fittest, and the companies would be

gainers by at least the admission fee paid

to see the fight.

It takes a diamond to cut a diamond,

and in this case the white diamond would

not escape a scratching. It is a fact that

cannot be disputed, that we are saving oil

at the expense of a dearer article, fuel, all

over the country. During the past month
I bushed a pair of cylinders which had

been cut by an insufficient amount of oil.

It cost $40. and that would have purchased

several pints of oil; besides, they wasted

fuel while cutting.

Mr. Herr, while on the Northwestern,

showed by indicator that an engine lost

17 pounds from a M. E. P. of 73 pounds,

due to lack of oil; this would soon buy a

lot of oil, if allowed to continue. So, as

Mr. S. said, examples might be multi-

plied, if necessary.

The oil companies have experts. The
railroad companies need fuel experts. The
answer will be like the answer given by
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diplomats in international controversies,

"There is no precedent": he would be a

high-salaried nuisance. We have general

managers, master mechanics, roundliouse

foremen and traveling engineers to look

after that and all other matters pertaining

to the running ol the road. But experts

are what are needed to make anything a

success. It has truly been said that a

jack of all trades is master of none; so

while our master mechanics and traveling

engineers would be good timber to con-

struct an expert of. they are not now fuel

experts in the broadest sense of the word,

simply because they cannot give it their

undivided attention. The fuel expert

(when he comes) should devote his time

and best energies to the one subject, to

the exclusion of all others. He should

be able to tell at a glance whether a front

end was properly arranged. He should

test the engines in service with indicators

on cylinders and vacuum giges on smoke-

box; should personally inspect grates and

dampers, stacks and nozzles, front end

and firebox doors; ride on the engines to

see that the engineers and firemen are do-

ing their whole duty; should have an

ever-ready lecture on combustion; should

have a tablet and pencil to figure out the

cost of an engine "popping," or any other

bad practice, in dollars and cents for a

single instance, then multiply it by the

days in the year and the number of

engines the company owns—a sort of

"Skeevers" object-lesson.

Mr. Shaffner suggests looking after the

air-pump exhaust. I would suggest tak-

ing it out of the front end altogether and
make it do useful work, such as heating

the feed water when running and lubri-

cating the cylinders while drifting down
hill; the oil man will not object to that.

Furthermore, he should examine all

patent appliances for saving fuel, for some
of them possess merit; he should analyze

the performance sheet monthly, which
would in a great measure serve to direct

him in his work; he should examine
valves and cylinders to see that they were
receiving sufficient oil; he should have a

chemical analysis made of coal of all

kinds, also experiment with different

grades on the engines, then make a per-

manent selection; educate the men in the

burning of that particular kind of coal.

Mr. Amann, in an article before the

Northwestern Railway Club, once said:

"An engine once arranged to burn a cer-

tain kind of coal, will not burn a different

kind equally as well, be it a better or

poorer quality;" so I would say, in short,

that the fuel expert should be a genuine

single-idea crank, with but one object,

one aim—the reduction of the fuel bills.

I honor a genuine crank. All illustrious

men were cranks or demagogues and
it is true as said, there is but 25 years

between a demagogue and a demi-god.

The same difference exists between a

crank and the man that was able to see

farther than his nose and was able by per-

sistent efforts to abolish a time-worn prac-

tice or prove fallacious an accepted

theory. It was a combination of cranks

that founded the Christian religion, that

started the rebellion that abolished slav-

ery, and nothing short of a crank is able

to push a single object to a successful is-

sue. The fuel expert is coming just as

sure as that there will be an end of time.

When he comes he will be a spoke in the

main driver. I am so sincere in my be-

lief that such a man could effect a saving,

that I would be willing to sign a three

years' contract with any company in the

United States to work for one-third the

saving I could show by the blueprint.

Who will be ze nex'?

D. P. KKHOGG,
Asst . Gen. F'man, D. & I. R. R. R.

Two Harbors, IMicli.

Taking Off New York Triple Valves.

Editors:

There is a statement in your issue for

February which is incorrect. You state

that the B., R. & P. must remove all New
York brakes from its cars, when in fact

the B., R. & P. is simply taking off a few

old triple valves and replacing them with

the New York's latest type of valve.

I have since learned the said old triple

valves were in litigation some years ago,

and that they are now being taken off as

a result of that litigation.

I have always considered Locomotive

Engineering an excellent authority, but

in the above instance it is either grossly

in error, or guilty of trying to injure one

of our leading manufacturing concerns.

F. C. Washburn.
Rochester, N. Y.

I noticed an article in your last issue

relative to the removal of New York air

brakes from the B., R. & P. R. R. I be-

lieve your article did not state the case

in a fair manner, and as I am a lover of

fairplay, I wish to take exceptions. You
should have said that all equipment re-

moved had been replaced by the new

quick-action valve manufactured by the

New York Air-Brake Company, which is

just a liltle quicker than the Westinghouse

triple. While I am not interested in

either company, only as a laborer; but

like to see matters stated as they exist.

Fred. K. C00P8R.

U'rt/er/own, jV. )'.

[In regard to the above letters, we have

before us a printed decree of the Circuit

Court of the United States, dated Jan-

uary 4th, regarding the removal of in-

fringing New York air .brakes from the

cars of the Buffalo, Rochester & Pitts-

burgh. One part of the decree reads:

"The defendants (the Buffalo, Rochester

& Pittsburgh Railroad Company) shall

remove at least 250 of the infringed ap-

paratus referred to in the moving papers

within thirty days from this date, and at

least 250 more of such apparatus within

sixty days from date, and at least 250

more of such apparatus within ninety

days from date, and the balance of all

such apparatus within 120 days from date."

This would lead us to believe that the

news item which moved our correspon-

dents to writing was quite correct.—Ed.]

Some New Old Things.

Editors:

I was interested in the new throttle

valve and crosshead pin in your February

number, and might have been more so

if I hadn't used both of them way back in

1870 in the now defunct Rhode Island

works. We used them both there, and

unless I am very much mistaken, we sent

ten moguls to the Grand Trunk road in

1874, which had the very crosshead pin

illustrated.

The object in designing this crosshead

was not to cheapen renewal, but to get a

means of keeping them tight in the cross-

head, as there had been trouble from the

old pins getting loose. I don't see where

the economy comes in, as it must cost

about as much to fit up a bush as to make

a new pin.

The only difference in the throttle is

that the hole is larger than in the old ones.

I don't exactly understand how the re-

ducing valve is held shut by the intercept-

ing valve in the Pittsburg compound.

Don't see what difference it makes

whether it is shut or open when working

compound, as it "cuts no ice" then.

A. Knox.
Easlon, Pa.

Master Car Builder McBeth. of the

New York Central, has great pains taken

with journal bearings, both in the boring

and lining of same; providing the best

facilities for boring, which is done in

vertical boring machines in good solid,

chucks that will hold the pair of brasses

in line against any advance of the tool.

That is more than can be said of the

average device for holding a brass while

boring. The most of them appear to have

been evolved in the days of light cuts and

buckskin feeds. It is folly of the highest

rank to use a journal bearing from one of

these wobblers, but it is done, and every-

body knows the result. Good work on

brasses and journals means good work

on the road.

i i s
The difficulties attending renewal of the

conical seats on reducing valves of the

Canadian Pacific compounds, led Me-
chanical Superintendent Atkinson to bore

out the chamber large enough to intro-

duce a bushing on which the seat was

formed. This idea has been found to

work well, since a faulty seat may be

easily repaired by pulling out the old

bush and pressing in a new one with a

true seat.
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Baldwin Two-Cylinder Compound.
The annexed engraving shows by half-

tone cut a perspective view of a two-

cylinder compound locomotive recently

built for the Norfolk & Western by the

Baldwin. Locomotive Works, and also a

view of the low-pressure cylinder, with

two boys sitting inside, which gives a

graphic idea of its size. The principal

dimensions of the engine are:

Cylinders—High pressure, 23 inches;

low pressure, 35 inches; stroke, 32 inches.

Valve—Balanced.

Boiler, diameter at smallest ring—68

inches.

Thickness of sheets— 11-16 and 54 inch.

Working pressure—200 pounds.

Fuel—Soft coal.

Firebo.x, length— 121 inches.

Firebox, width—4154 inches.

Firebox, depth—Front, 74 inches; back,

72 inches.

Thickness of sheets—Sides, }i inch;

back, 'A inch; crown, H inch; tubes, '/z

inch.

Tubes, number—306.

Tubes, diameter—2^ inches.

Tubes, length— 14 feet 6 inches.

Heating surface, firebox— 195 square

feet.

Heating surface, tubes—2,593.96 square

feet.

Heating surface, total—2,788.96 square

feet.

Grate area—34.8 square feet.

Driving wheels, O. S., diameter—56

inches.

LOCOMOTIVE ENGINEERING.

Wheel base, total engine—24 feet 6

inches.

Wheel base, total engine and tender

—

SI feet 8 inches.

i i @
We have much pleasure in noticing

that a general increase in the wages of

passenger trainmen behind the engine has

been made by the Lcliigh Valley. Con-
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Fitting Pedestal Binders and Setting

Frames.

liY IKA A. MOORE

When the back frames have been taken

down to allow extensive boiler repairs,

or for other reasons, it is important that

when they be put in place again, that they

be properly lined and squared up. In

LOW i'KESSUUE (JVLINDEH, BALDWIN TWu-GYLINDEB CO.\U'0U.\D.

BALDWIN TWOCVI.INDIOU COMI'OUNI).

Driving journals

—

S'A x 10V2 inches.

Engine truck axle journals—6x10.

Weight on drivers—About 155.000

pounds.

Weight on truck—About 20,000 pounds.

Weight, total engine—About 175,000

pounds.

Wheel base, driving— 15 feet 6 inches.

ductors have been advanced from $2.75 to

$3.25 a day; baggagemen and flagmen

have been advanced to $2.30 and $1.90 a

day, respectively. We trust that the com-
pany will soon be in a position to warm
the hearts of the remaining employes by

increasing their monthly checks or weight

of currency.

what follows we will endeavor to show
how this can be accomplished.

The last operation, when taking the

frames down, should be to put them bot-

tom side up on blocks at least i foot high.

This will leave them in a convenient posi-

tion for fitting the pedestal binders,

which we will proceed to do at once.
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We will suppose that new pedestal bind-

ers are necessary, and the first thing to be

done in fitting them is to prepare the

frame, or bottom ends of pedestal jaws,

for receiving them.

The fit a a', b b'. Fig. i, should be filed

perfectly at right angles to the frame's

length, and all to the same bevel, which

should be about 7 degrees from a right

angle to the top of frame, b' and 0' should

be J^ inch below the face of pedestal jaw.

as shown in Fig. i. to allow the jaws to

be refaced without destroying the fit. Be-

fore the pedestal binder is laid out it

should be planed on one side.

Now bolt two straps of iron, about

8x1^x54 inch (cc', Fig. i), to the

frame, as shown, and let them extend at

right angles to the frame. Lay the binder

on these strips, planed side down, and

^A

Fig. J

d, f b

Fig. 2

ing the holes weakens the frame. It is

important that the hole for the wedge-

adjusting bolt be in the proper position.

If it is too far from the face of pedestal

jaw, it will interfere with the driving box.

If the hole is too far the other way, it

will come in contact with the face of

pedestal jaw.

To find its proper position, proceed as

follows: Fig. 2 is the pedestal binder. The
line b represents the face of back pedestal

jaw, and c the face of front jaw. The line

f g. Fig. I, is parallel with top of frame

and passes through the center of pedestal.

If the distance between d and e, Fig. 2,

is 1254 inches, and the driving box is Il}4

inches, it is evident that the thickness of

-''4 ,.
driving f

shoe will be -

inches. Hence scribe the line e, Fig. 2,

old studs that are good to straighten up

the thread.

Now place some blocks across the pit

directly under where the pedestals will

come when frames are in place, to sup-

port them while fitting the liners and

buckles. Set the frame on the blocks, and

then raise or lower it to the proper hight,

which may be determined by using the

buckles as a gage. When the frame is

the right hight the buckle will slide on

the studs.

Now put in the splice bolts, then fasten

the deck in place. Set inside calipers to

the distance between the frames at the

deck. Then by means of rods and plates

of iron like Fig. 4, which should be made
of at least J^-inch iron, placed one at I,

one at m and one at n. Fig. 3, set the

frames the same distance apart at these

Fig. 3

gUm

d ac'
Fig. 5

(

Fig. 6

FITTING PEDESTAL BINDERS AND SETTING FRAMES.

Fig. 4
Locomoliiv Eiigineertng

against the side of the pedestal jaw, be-

ing careful to have the ends extend the

same distance back and front of the fit.

After setting the planed side of the pedes-

tals at right angles to the side of the

pedestal jaw, by bending the straps c c'

up or down, clamp it in that position.

Now with a small straight-edge, held

against the fit and against the bottom of

the binder, scribe a line on binder. Do
the same at the four places. Scribe lines

on the edge of binder next to frame to

show the right bevel to plane to.

Make the depth of recess 1-16 inch

more than the distance d e, Fig. i. After

planing off the recess to these lines, if

the work has been accurately done, the

binder will drop to within % inch of the

bottom of frame. It should now be fitted

down 1-16 inch farther by filing when the

holes may be laid out. If possible the bolt

holes should be laid out and drilled, so that

no reaming will be necessary, since ream-

54 inch from c. The distance between e

and d equals the size of driving box =
1154 inches. It is now plain that the space

db represents the thickness of the bot-

tom of wedge. Suppose the diameter of

that part of the bolt that enters the wedge

to be I'A inches, then the center of bolt

hole in binder should be 11-16 inch back

of line d, or on the line f. This will allow

1-16 inch clearance between the bolt and

driving box.

Having finished this part of the work,

we will proceed to put frames in place.

But before putting them up, the expansion

plate studs should be examined carefully,

and if any of them show signs of leak-

ing, they should be replaced with new
ones.

Any studs that prevent the frame liners

from sliding out and in when the frame

is in place should be taken out, and the

new ones not put in until after liners are

fitted. A die nut should be run over the

points that it is at the deck, using the

calipers as a gage.

Now run lines through the center of

cylinders, letting them extend to the back

end of frames. Then measure the dis-

tance from the outside of pedestal jaws to

the lines. This distance should be the

same at all the pedestals, but very likely

will not be.

Suppose the distance from the left front

pedestal to the line to be ii^ inches, and

right front 12 inches. This indicates that

the frames are ^ inch too far to the left

in front. To draw them over insert an

iron wedge between the boiler and frame

at d and at e. Fig. 3, on right side and

drive them down until the frame has been

drawn over the required distance, which

in the present case is J4 inch. As the right

frame is drawn out, the left will be drawn

in by the rods, previously mentioned,

which bind the frames together.

Now insert iron wedges between frame
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and boiler at d and e on left side of en-

gine, but do not drive them down any, as

these are merely to fill up space between

frame and boiler to hold the frames in

place after they have been drawn over.

We will now go to the back pedestals.

Suppose the distance from the left pedes-

tal to the line through cylinders to be

11^ inches, and from right pedestal to

line to be ii^ inches; then the proper

distance from pedestal to line on both

sides IS = 1 1 34' inches. Hence

the frames are J^ inch too far to

the right. Draw them to the left by

means of wedges at c and f on left side,

then insert wedges on right side to hold

them firmly in place. Now try the front

pedestals again, as setting the back ones

will be liable to throw them slightly out

of line. If such is the case they can be

put in line again by driving the wedges
farther down on the side that is farthest

from the line, being careful to first raise

the wedges on opposite side.

We now have the frames the same dis-

tance from the lines at all four pedestals,

but something more is necessary. They
must be at right angles to a line drawn

across their tops. We will try them at the

front pedestals first.

Put a straight-edge across the frames

at b, Fig. 3, and then place the short side

of a 2-foot square against the straight-

edge, when the side of pedestal should be

parallel with long side of square. Sup-

pose it is found to be yi inch away from

the square at bottom end on left side, then

the right pedestal will be that distance

from square at top end, since the frames

are held parallel by the rods. They could

be squared up by raising the bottom

wedge (in front) on right side and driv-

ing the one on left side down, but that

would throw both frames about 1-16 inch

too far to the left. To square them up,

and at the same time keep them in line,

proceed as follows:

Raise the bottom wedge on right side

enough to allow the bottom of pedestal

to go toward the boiler 1-16 inch, and

drive bottom wedge on left side down
enough to draw bottom of pedestal out

1-16 inch. This will leave them out of

square the same as they were, but only

half as much, and they have been drawn

1-32 inch too far to the left. Now raise

the top wedge on left side enough to

allow top of pedestal to go toward boiler

1-16 inch, and drive top wedge on right

side the same amount.

We now have the frames square and

have drawn them back into line. Proceed

in the same manner with the back pedes-

tals. The frames now have the proper

position, and in order to determine

whether they move or not, and to know
when the liners are the right thickness,

the position of the frames should be

marked in some way, and a very good one

is to use a tram similar to the one shown
in Fig. 5. Make a center punch mark on

the side of boiler, near c, d, e and f, Fig. 3;

then with the point a, Fig. 5, in these

marks scribe arcs on the frames at the

four places.

Do the same on other side of engine.

It is plain that these arcs must come to

the same position when the liners are

fitted and the buckles on. We are now
ready to fit the liners g. It, i, /, Fig. 3.

Generally the old liners can be used again.

If they are too thin to fill space between

boiler and frame, a piece of boiler plate

can be riveted onto the side next the

frame. If a piece of the exact thickness

cannot be had, rivet one on slightly

thicker than is required, then plane it

down to the exact thickness.

After the liners are in place, the studs

can be screwed in through the holes in

them by using a stud nut.

pose, but 90 degrees will give the best re-

sults. Now lay the expansion plate x,

Fig. 3, on top of frame, as shown (this is

not the position usually occupied by an

expansion plate, but will serve our pur-

pose), with the part that goes next to

boiler against the ends of studs. If we
now use the points 1 1' as centers, and
with the same radius used to scribe s s',

scribe arcs v v' on expansion plate, their

point of intersection will not lie in a line

with the center of stud, but will be to the

side of this line nearest the arc s or s'; or,

in other words, the radius used was too

short. The correct radius with which to

draw the arcs vv' can be found thus:

On a board or other plain surface draw

two indefinite lines at right angles to each

other. Fig. 6; then lay off the distance

a c equal to the length of the studs, and

SCOOPING UP A LOCOMOTIVE.
For Description See Pagu 103.

The buckles should be loose enougli

on frame to allow them to slide on it with-

out binding when the boiler is expanding

or contracting.

The lateral, or cross, braces can now
be put on. If they are not the right

length, have the blacksmith lengthen or

shorten them to suit.

To lay out the holes in a new expan-

sion plate when the studs are in the boiler,

with any degree of accuracy, is generally

not very easily done. The following

method has been found to give satisfac-

tion: Make a small center punch mark in

the center of each stud that is to pass

through the plate. Then set dividers to

any convenient radius—say, 10 inches

—

and with centers of studs as centers scribe

the arcs ss', Fig. 3. on the side of boiler,

and make two center punch marks / (' on

each arc, about go degrees apart if pos-

sible; more or less will answer tbe pur-

a d equal to the thickness of the exp.insion

plate. With a as a center and the same
radius that the arcs J s'. Fig. 3, were

drawn with, scribe the arc b. Fig. 6, across

the line x y. Now set the dividers to the

distance b d. which is the correct radius

with which to scribe the arcs vv' . Fig. 3,

on expansion plate, using / /' as centers,

to have their point of intersection in line

with center of stud. Hence this point will

be center of hole in expansion plate.

It is hardly necessary to say that an arc

must be scribed on side of boiler from

center of each stud that passes through

the plate.

CrJiii' Rufiids, la.

We have just published a new "Book'

of Books." which gives particulars about

the books we handle. If you are inter-

ested in books send tor a copy. Sent free.
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Prompt Delivery of Papers.

We regret the delay and annoyance
that have been occasioned by the failure

of our addressing company to do its work
properly for the last two months, and have
taken steps to have this correctly at-

tended to in the future.

We have spent a great deal of money in

perfecting a new system of addressing,

mailing and looking after subscriptions,

and it was very annoying to have these set

at naught by an incompetent addressing

firm. This has now been remedied, and
we trust there will be no more trouble in

the future.

i i g
Icnorant Conductors of Correepond-

ence Schools.

Locomotive Engineering has always

been an educational paper, and the chief

efforts of its publishers have ever been

devoted to procuring articles which would
be helpful to the large mass of readers

who are striving to learn as much as pos-

sible about their business. We have al-

ways favored every enterprise that seemed
likely to give assistance to men ambitious

to improve their education, and in this

connection we have at various times com-
mended the work of the International

Correspondence School, of Scranton, Pa.,

and other institutions of the same charac-

ter, which provide an educational course

that can be followed by men who are

working all day. We are now sorry to

say tiiat it is necessary to sound a note of

warning against correspondence schools,

which are springing up in various parts

of the country, and are conducted by men
who are utterly incompetent to impart in-

struction to the men they undertake to

teach.

Our attention has been lately directed

to work done by a correspondence school

in Philadelphia, which pretends to teach

enginemen and railroad mechanics the

science of their business. The method of

teaching enginemen is to send out ques-

tions taken from the Traveling Engineers'

examination pamphlet, or from other

well-known authorities on the examina-

tion of engineers and firemen, and use the

authorities from which the questions were
taken to supply the answer. The men
who become pupils in inferior s<!hools of

this kind are charged a high price for in-

struction they could take from Hill's

"Progressive Examinations." which costs

50 cents. If a question not in the books
is asked, the teachers show how little they

know about practical railroad work when
they attempt to answer them.

A pupil of a Philadelphia correspon-

dence school with a high-sounding name,
feeling dissatisfied with the instruction

sheets, sent in five questions to be an-

swered. Nothing could better show up
the ignorance of the pretended teachers

than the answers given to the questions.

The first question reads:

"When my engine is uncoupled from

train, driver brake will not stay set, but

will whistle off through triple almost as

soon as I apply the brake, but when
coupled to train, driver brake holds all

right. Will you please explain the rea-

son for this?" The answer given was:

"A leak in the coupling which unites the

engine and train could very easily account

for the trouble you experience, and I

think you will find that there is a leak

there. Of course, it would not be noticed

—in fact, could not exist—on account of

the pressure being uniform when the en-

gine was coupled to the train."

That merely meant that the man an-

swering the question did not know any-

thing about the subject. The cause of the

trouble was that the rotary valve in brake

valve leaked and needed reseating. To
prove what the trouble was, we would say,

pump up the main reservoir pressure to

90 pounds, keeping brake valve on lap.

Open bleeders on driver brake and ten-

der auxiliaries, then cut out those brakes.

Open stop-cock on rear end of tender

and immerse hose coupling in a bucket

of water. If bubbles rise from the hose

coupling, it proves that air from main
reservoir is leaking past rotary valve into

train pipe. With a light engine this leak-

age is sufficient to raise train pipe pres-

sure above auxiliary reservoir pressure

and release brake. On train of cars, the

pipe is larger and takes much more air to

release brakes.

Second question is: "Wh,at is the cause

of reverse lever on some engines jerking

so badly when lever is near end of quad-

rant and engine running at high speed,

steam shut off?" The answer given to

this is: "This can be accounted for by the

fact that when the reverse lever is near

end of quadrant, the port does not open
to steam until after the crank has passed

the dead point."

We cannot see what the port opening
has to do with making the reverse lever

of a locomotive jerk when the engine is

running without steam. The jerking is

caused by the inertia of heavy valves in

some instances, and at other times through
excessive slip in the link block, and some-
times by very loose eccentric straps.

Third question is: "What is meant by
wheel base and rigid wheel base?" The
answer given to that is: "Wheel base is

the distance from the center of the front

truck to the center of the back driver, and
the greater this distance, the more rigid

the base."

We do not think there is an apprentice

boy in any railroad shop in the country

but who would laugh at this description

of rigid wheel base. The answer was all

right for the total wheel base, but the

rigid wheel base is the distance from the

center of the forward driver to center of

the back one—in fact, the rigid wheel

base.

Fourth question is: "In one book I

have, 'One Thousand Pointers for Ma-
chinists and Engineers,' by McShane, he
directs that in case the forward wheel on
a ten-wheel engine breaks and has to be
blocked up, that the opposite wheel must
also be blocked clear of the rail in case

the wheels have blind tires. Books writ-

ten by Sinclair and others make no men-
tion of this, but direct that one wheel be
raised. Will you fully explain which is

right, and why?" The answer given to

this is: "Both wheels should surely be

raised. On a straight track with no curve

it would make very little difference, but

where there is a curve the effect of one
wheel being higher than the other is a rea-

son for raising both wheels,"

In this case McShane and the corres-

pondence-school man who agrees with

him. have the Traveling Engineers' Asso-
ciation and all practical men who have

written about locomotive break-downs

against them.

Fifth question is: "When my engine is

running light, not coupled to train, I

notice that with cylinder cocks open and

reverse lever in corner notch and work-
ing a light throttle, that very little steam

shows from cylinder cocks. Without
touching throttle I move reverse lever

back several notches towards center, and

I notice that more steam comes from cyl-

inder cocks and with greater, force. Will

you please explain why this is?" The an-

swer given to this is: "I cannot explain

why it is, but I can explain why it should

not be, and the valve on your engine is
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surely set wrong. You say that tile lever

when all the way forward and tlie throttle

slightly open, that the discharge from
cylinder cock is less than when the lever

is near the center. In a valve properly
set this could not possibly be so, because
when the lever is all the way forward, the

valve has its greatest travel, and there-

fore the port is all the way open, and
therefore the pressure in the cylinder

must be equal to pressure in the steam
pipe. While when the reverse lever is

thrown nearer the center, the valve has

not so great a travel, and if there was any
difference in pressure at the point of re-

least, it ought to be less with the reverse

lever nearer the center."

That is a fine jumbling up of a very

simple case. When the engine is running
in full gear with a light throttle, the pres-

sure in the cylinder is nearly uniform
throughout the stroke and very light.

When the engine is hooked up, there is

compression of the steam which makes
a comparatively high pressure at the be-

ginning of the stroke, and of course more
steam will be blown through the cylinder

cocks owing to this higher pressure.

Anyone who ever saw indicator diagrams
would have no dilificulty in understanding

this case.

These answers ought to give men who
are looking for instruction from corres-

pondence schools an idea that it is a

good plan to investigate the kind of teach-

ers who are offering to teach them the

science of their business. We believe that

the correspondence school is destined to

do a splendid work in the education of

enginemcn and mechanics, but to do any
good they must be conducted by men
who know more about the business than

the men they engage to instruct.

We might add that there is no better

correspondence school for locomotive en-

gineers and firemen than Locomotive
Engineering. If any man has a question

about the operating of locomotives, send

it to us, and it will be answered free of

charge by men who know what they are

writing about.

Spontaneous Combustion.

About the time of the Maine disaster,

when there were numerous theories dis-

cussed to explain the theory of an inter-

nal accident, there was considerable talk

about the coal bunkers having taken fire

through the action of spontaneous com-
bustion. Talking with a friend on this

theory, a well-known railroad manager,

who is very much of a practical mechanic,

he remarked. "That talk of spontaneous

combustion is a mere idle theory, got up

to delude people. There never was a case

of coal or any similar substance taking

fire without help from the outside, and

never will be."

We were very much surprised at these

views, coming as they did from a sen-

sible and fairly read man. for there is noth-

ing more certain than that he was mis-

taken. Spontaneous combustion is a

well-known trouble with many kinds of

material, bituminous coal, when stored

in large quantities, being notoriously

ready to take fire from the elements of its

own make-up. The substance present in

coal which frequently causes spontaneous

combustion is iron pyrites—that brass-

looking stuff often seen in soft coal. When
that substance is exposed to the air, it

absorbs oxygen and forms siilphate of

iron. If the air circulates freely enough to

carry off the heat formed in this chemical

change, which is a slow species of com-
bustion, no harm is done, and the only

change to be noticed is that the pyrites

becomes white and soft. But when this

species of combustion goes on in the

heart of a large pile of coal, and there is

no air circulation to carry away the heat,

the latter increases in intensity until a

raging fire ensues. The mass will smol-

der languidly, extending in volume until

a point is reached where a supply of air

can be drawn to feed the fire, and then

active burning makes itself manifest.

It is well known that many buildings

have been burned down by spontaneous

combustion started among rags or cotton

waste that had been saturated with oil or

grease. Tests have been repeatedly made
to find out how long a mixture of cotton

waste and oil would be in starting a fire,

and it was found to be very brief under

favorable conditions. That is why so

much care is taken in well-managed car

shops and paint shops to have no heaps

of greasy waste lying about.

Spontaneous combustion may be a little

contrary to common-sense, as viewed by
the man who believes in nothing that he

has not seen, but it is one of those mys-
terious things which are worth guarding

against.

Punctuality of Our Trains.

Since American railway men began to

realize that punctuality in train operating

could only be maintained regularly by

the locomotives having a good margin of

power for the work to be done, our rail-

roads are gaining a world-wide reputa-

tion for the certainty that trains will reach

their destination at the time scheduled.

There has been a gradual improvement in

this respect for the last ten years, and now
there is very little to be desired in the

way of punctuality, in spite of the fact

that speed has been accelerated and trains

made heavier. Instead of depending as

formerly upon light engines pulling in-

creased weight of train at higher speed,

the operative departments have consulted

with the mechanical department when
heavier or faster trains had to be hauled,

with the result that locomotives suitable

for the work have been forthcoming.

This is a great improvement over old

methods, which were to put on heavier

or f.istcr trains without warning, and then

abuse the mechanical department for fail-

ure to make the required time.

The writer within the month made a

3.500-mile trip, in which he broke the

journey a variety of times, and not in a

single instance was the train behind time,

although the weather was for ten days
very stormy. One experience gave a
striking illustration of the punctuality of

trains. The writer and a friend left Cleve-

land at the same hour to go to St. Louis.

The distance is about 450 miles. One
went by the Big Four, the other by the

Wabash, and both trains were due in St.

Louis at the same time. One traveler

went out at the front of the fine station at

St. Louis, and the other emerged by the

side entrance. When the latter caught
the street car, he found his friend inside.

Comment is not necessary.

i @ @
Poor Steel Axles.

No article used in railroad rolling stock

has fallen so much into disrepute during
the last five years as steel axles. When
the railroads were fairly prosperous, be-

fore the panic, the men in charge of cars

and locomotives began specifying steel

axles for new rolling stock, and they pro-

ceeded to use the same material in repairs.

This was done because iron axles were
found to be too unreliable for the heavy
loads they have to carry. At first the

most common practice was to specify

axles of open hearth steel, good quality

being preferred above everything else.

When the hard times came on, a feverish

desire for cheapness came with them, and
purchasing agents learned that Bessemer
steel is very much cheaper than open
hearth steel, and they did not see that the

difference in quality could be in propor-

tion to the price. The consequence was
that Bessemer steel axles came largely

into use.

A freight car has to run several years,

as a rule, before inferior material has been
tried sufficiently to demonstrate its value.

Within the last six months the true value

of poor steel axles has been proved by
many a wreck which entailed expense
that would pay for a great many good
axles. The pendulum has now swung
to the other extreme, and "scrap iron

axles" are now the favorite, as shown by
numerous specifications of cars recently

ordered.

Speed Recorders and Indicators.

We understand that the Boyer Speed
Recorder Company, of St. Louis, have
recently received large orders from abroad.
A variety of railways on the continent of

Europe are applying this recorder on their

passenger train locomotives and using it

principally as a speed indicator. It is

said that the trains are run with a much
more uniform speed since this indicator

was applied. This means that the work
of train pulling is done at less expense
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for fuel and repairs, and that the cost of

the instrument is saved in a few weeks.
We believe it would well repay rail-

road companies in this country, where
trains are run at high speed, to equip
their express locomotives with a speed
indicator. Nearly all our engineers hand-
ling express locomotives are such good
judges of speed that they manage nearly

always to get their trains through on time;

but it occasionally happens, in bad
weather, that their judgment as to speed
is at fault, and they have to make spurts

of unusual fast running to make up for

time lost inadvertently. These spurts

mean the consumption of extra fuel, and
very little of that will soon amount up to

the cost of a speed indicator.

We understand that the Great Northern
and several other American railroad com-
panies have equipped a number of their

locomotives with the speed recorder, and
that they are very well satisfied with the

results obtained. This good example
ought to stimulate other roads to do like-

wise, for it is an investment which gives

immediate returns.

i i i
Nickel Steel Staybolts.

Railroad men have had the kind of ex-

perience with steel staybolts that makes
them very chary about flirting with that

material in any combination, no matter

what recommendations may be shown to

prove that it may give entire satisfaction.

H recommendations based on physical

tests can be relied on, a kind of nickel

steel has recently been produced for stay-

bolts that promises lo redeem the reputa-

tion of steel as a material for staybolts.

In a machine designed to test the number
of vibrations in any piece of iron or steel

before it breaks the nickel steel stay-

bolts displayed extraordinary endurance.

That led to the material being used in

the firebox of a locomotive, which is

really the only test to be relied upon.

In a year or two we may know some-

thing of value about this new material for

staybolts.

i i S
Invention ofithe Steam Whistle.

It is wonderful how tenacious is the life

of a lie, if it has first been started in a

realistic sort of fashion. Several years

ago an American magazine published a

stupid story telling how the locomotive

whistle came to be invented. The yarn

went on to say that about 1833 an engine

pulling a train on the Liverpool & Man-
chester Railway struck a farmer's wagon

at a road crossing, and the wagon being

loaded with eggs, gave a picturesque im-

pression of the accident. The accident

happened because the engineer had no

means of warning the granger of the im-

pending danger. Something must be done

to prevent locomotives and wayside scen-

ery from being daily painted with the egg

coloring usually reserved for unpopular

politicians. The man most competent to

provide a remedy was George Stephen-

son, who was at once appealed to, and he

promptly invented the steam whistle. Al-

though there is not a word of truth in this

story, it appears to have taken a great

hold of certain editors, for we seldom go
through our monthly exchanges without

finding it quoted.

The true story of the invention of the

steam whistle is a historical record, and

is known to every person familiar with

the history of important inventions. .A

steam whistle something in the form of a

policeman's whistle was in use about the

beginning of this century, and it was used

largely on steamboats, before the bell or

cup whistle was invented. The cup

whistle was first used at the Dowlais Iron

Works, in Wales, in 1830, and is supposed

to have been invented by a workman
named William Stephens. It was first ap-

plied to locomotives by Bury, one of the

first locomotive builders in Great Britain.

The Nebraska Classification Case.

In 1893 the Legislature of Nebraska

passed a law which they called "the Ne-

braska Classification," for the purpose of

prescribing the maximum rates to be

charged by railroads for passengers and

freight. The enforcement of the act was
vested in a State Board of Transporta-

tion, and this board proceeded to make a

schedule of rates so low that the work
of transportation had to be done at a loss.

This was regarded by the railroad com-

panies as a case of taking away their

property without due process of law, a

kind of treatment forbidden by the Con-

stitution of the United States, and they

appealed to the courts for relief. In due

course the case reached the Supreme

Court, and a decision was rendered last

month which is equivalent to holding the

"Nebraska Classification" law unconstitu-

tional, for the reason that the rates pre-

scribed were not reasonable. There is

wrath boiling in the hearts of the Nebras-

ka lawgivers, and they will no doubt be

heard from again. Harassing railroads

is too easy a means of working up cheap

political capital to be long neglected. It

seems to be time for Nebraska railroad

men to intimate that taking away reason-

able railroad earnings works injury to a

.great many men who are citizens of the

L^nited States and voters in Nebraska.

The Canadian Pacific Railway has

given extremely low rates for passengers

going to the Klondyke, and it has started

a war of rates between that railway and

several lines in the United States. It has

also loosened the tongues of various

political warriors whose voices are heard

in Washington, and dire threats are in

the air against our Canadian rival. "We
are ruined by Chinese cheap labor." said

Truthful James, echoing a superficial and

idiotic sentiment. Are the United States

railroads going to raise the cry, "We are

ruined by Canadian cheap labor?" Our
people have always boasted that they

could do things cheaper and better than

the Canadians, and it is a little late to

begin pleading the baby act and calling

for protection against Canadian railway

competition.

i i i
BOOK NOTICES.

"Applied Mechanics:" a Treatise for the

Use of Students who have Time to

Work Experimental. Numerical and

Graphical E.xercises Illustrating the

Subject. By John Perry, M. E., D. Sc.

F. R. S., New York, D. Van Nostrand

Co. Price $2.50.

This is a book of 678 pages, 5x7. The
author, who is professor of mechanics and

mathematics in the Royal Colle.ge of

Science, South Kensington, London,

England, has made up this book prin-

cipally from lectures delivered to the stu-

dents of the institution named. It does

not differ in many respects from the or-

dinary run of books on applied mechanics,

except that most of the illustrations are

taken from practical engineering work.

Instead of taking the operation of toys

to illustrate his text, he takes, for in-

stance, the energy of a train in motion,

gives bicycle problems and a variety of

others, which shows that his teaching is

of a life-like character and is up to date.

We believe it will be found a useful book
for students who are up in high mathe-

matics.

"Arithmetic of the Steam Engine." By
E. Sherman Gould. Published by D.

Van Nostrand Company, New York. $1.

This is a handy little book for those

who have to make calculations regarding

steam engines or who wish to be more
familiar with the proportions in general

use. It is really a brief collection of facts

and rules which the author has found use-

ful in his own practice, and which are

here presented in a simple, compact form

for practical use. There are no "higher

mathematics," and anyone who can work
out simple formulas will have no diffi-

culty in understanding anything in the

book.

"Practical Shop Talks," by Fred H. Col-

vin. Loco.MOTivE Engineering, pub-

lishers. New York. 50 cents.

This is an attractive little book of 144

pages, containing twenty chapters of prac-

tical talks on shop work, shop manage-

ment, and human nature generally, as

brought out by shop experience. All the

incidents are drawn from the author's

experience and observation, and bring out

points in the character of shop men and

shop managers which are interesting, in-

structive and amusing. The author tells

his story in shop language, with a vein of

humor which will be appreciated and

cause many a laugh as the reader recalls

similar incidents in his own shop life.
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The chapter containing "Looking After

Details" is a good explanation of the

failure of many a shop and business man.

"The Birth of Ocqueoc" is the name of

a pamphlet issued by the Detroit & Mac-
kinac Railway Company to direct public

attention to the beautiful scenery along

the line of that railway. The pamphlet is

a work of high art. and has a colored

frontispiece that is one of the prettiest

pictures we have seen. Judging from the

pictures shown, we would imagine the

places along the Detroit & Mackinac
Railway provide admirable resorts for

a summer outing. The man in search of

rest and amusement can have his choice

of fishing, boating, hunting and wheel-

ing, and when these begin to pall, he can

go into the great woods and watch the

operations of lusty men preparing lumber
for the needs of civilization. The presi-

dent of the Detroit & Mackinac Railway,

Mr. J. D. Hawks, is a master among en-

terprising railroad managers, and this

pamphlet appears to have his finger marks
upon it. Anyone wishing to obtain a

copy can be gratified on sending 10 cents

to President Hawks, Detroit, Mich. We
feel sure that those who send for it will

be very well satisfied.

Part 10 of "Meyer's Easy Lessons in

Mechanical Drawing, and Machine De-
sign" is devoted to bolts, threads, etc.,

and to drawing in perspective and pro-

jections. This is a point little understood

by mechanics, and one which is of great

value, as very often a sketch in proper

perspective will give a better idea than a

regular drawing. These interesting books

are published by the Arnold Publishing

House, 16 Thomas street. New York.

Many of the men on the Union Pacific

are very much interested over a notice

issued by the management, saying that

the maximum age for employes will in

future be sixty years. The order seems

to have been rigidly enforced in the shops,

eighty-two mechanics having been dis-

charged in one week. We believe that if

this rule was applied to the directors of

the road that there would be a very great

change in the board of management. The
order looks to us like a piece of cold-

blooded tyranny.

A bill has been introduced into the

Ohio Legislature to compel railroad

companies to furnish transportation free

to the Governor and all State officers.

No mention is made of forcing the com-

panies to provide free lunches and sleep-

ing berths, which shows that some legis-

lators are content with a little less than

the whole earth.

PERSONAL.
Mr. Richard English, general master

mechanic of the Santa Fe Pacific at

Albuquerque, N. M., has resigned.

Mr. C. G. Herman has been appointed

master mechanic of the Cornwall Rail-

road, vice Mr. A. J. Reed. Headquarters,

Lebanon, Pa.

Mr. G. W. Wilson has been appointed

roundhouse foreman for the Missouri Pa-

cific Railway at Hoisington, Kan., vice E.

H. Charlton, resigned.

Mr. George E. Yeomans has been ap-

pointed purchasing agent of the Chicago,

Burlington & Quincy at Chicago, 111.,

vice Mr. Hargreaves, resigned.

Mr. George L. Bradbury, vice-presi-

dent and general manager of the Lake
Erie & Western, has been chosen presi-

dent of the Peoria & Pekin Union.

The headquarters of Mr. T. A. Davies,

master mechanic of the Wyoming divi-

sion of the Union Pacific, has been re-

moved from Laramie to Cheyenne, Wyo.

Mr. E. P. Mooney has been appointed

master mechanic of the Buffalo division

of the Lehigh Valley (headquarters at

Buffalo, N. Y.), succeeding Mr. J. Camp-
bell, resigned.

Mr. George R. Haskell has resigned as

superintendent of the Detroit, Toledo &
Riilwaukee, to devote his entire attention

to the superintendency of the Detroit &
Lima Northern.

Mr. C. H. Small, formerly an engineer

on the Canadian Pacific Railway, has been

appointed to the position of locomotive

foreman at Brownsville Junction, vice J.

R. Crandall, resigned.

Mr. George Hargreaves, purchasing

agent of the Chicago, Burlington &
Quincy, has resigned to accept the vice-

presidency of the Michigan Peninsular

Car Company, of Detroit.

Mr. E. L. Russell has been chosen

president of the Mobile & Ohio, succeed-

ing Mr. James C. Clarke, resigned. Mr.
Russell was heretofore first vice-presi-

dent and general counsel.

Mr. Edniund D. Codman has been

chosen president of the Fitchburg. He
has been connected with the Fitchburg

for a number of years, and has been vice-

president since August, 1897.

W. C. Arp. superintendent of motive

power of the Vandalia, and formerly with

the Panhandle as master mechanic, has

gone to a Western springs to undergo
new treatment for rheumatism.

Mr. George R. Loyall, division superin-

tendent of the Southern Railway at Louis-

ville, Ky.. has been appointed superin-

tendent of the Cumberland & Ohio, re-

cently purchased by the Southern.

Mr. A. W. Ainsworth, of Denver. Col.,

one of our subscribers, writes, he thinks

that at the time of his first subscribing

r.'\pril. 1896) he was the youngest sub-

scriber, having been but eleven years of

age.

J. E. Watkins, who had charge of the

Pennsylvania's exhibit at the World's

Fair, is writing a history of the Pennsyl-

vania lines west of Pittsburg for private

distribution among the officers of the

road.

Mr. James Aglcr, division superinten-

dent of the Southern Pacific at Ogden,
Utah, has been transferred to the Western

division of the same system, with head-

quarters at Oakland Pier, Cal., vice Mr.
A. D. Wilder, deceased.

Mr. J. P. Ramsey, general manager of

the Rio Grande, Sierra Madre & Pacific

of Mexico, has also been appointed gen-

eral manager of the Chihuahua & Pacific,

to be built from Chihuahua to Topolo-

bampo, on the Pacific coast.

Mr. George C. Jones, assistant superin-

tendent of the middle division of the

Grand Trunk, at London, Ont., has been

made superintendent of the Grand Trunk
& Wabash from Windsor, Ont., to Black

Rock and Suspension Bridge.

Mr. F. H. Britton, superintendent of

the Fergus Falls division of the Great

Northern, has been promoted to be as-

sistant general superintendent of the

Western division of that system, with

headquarters at Spokane, Wash.

Mr. N. K. Elliott has been appointed

superintendent of the Detroit, Toledo &
Milwaukee (headquarters at Tecumseh,

Mich.), vice Mr. Geo. R. Haskell, re-

signed. He was formerly general super-

intendent of the Terre Haute & Indian-

apolis.

Mr. George W. Smith has been ap-

pointed superintendent of machinery of

the Santa Fe Pacific at Albuquerque,

N. M. He has been for the past nine

years master mechanic of the Eastern

division of the Atchison, Topeka & Santa

Fe at Topeka, Kan.

Mr. F. E. Ward, secretary to President

Hill, of the Great Northern, has resigned

to accept the position of general super-

tendent of the Montana Central, with

headquarters at Great Falls, Mont.,- vice

Mr. G. R. Martin, transferred to the

Grand Forks & Blackfoot division.

Mr. Joseph McCabe has been appointed

general manager of the Washington &
Columbia River, recently acquired by the

Northern Pacific. He was formerly

superintendent of the Pacific division of

the Northern Pacific at Tacoma. Wash.

Headquarters at Walla Walla. Wash.

Mr. Joseph Carroll has been appointed

vice-president and general manager of the

Mobile & Ohio, succeeding Mr. John G.

Mann, who has been appointed chief en-

gineer of that road. Mr. Carroll was

formerly general manager of the Queen

& Crescent, and is known as a particu-

larly able operative railroad officer.

In the death of John Mulligan, presi-
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dent of the Connecticut River Railroad,

who passed away last month, one of the

few railroad presidents who began rail-

road life in the lower lines of the mechani-

cal department has gone from us. In his

youth, Mr. Mulligan learned the ma-

chinist trade, and from that went to be

engineer on a tow-boat running between

Hartford and Willimantic Falls. From
that he went to the Boston & Albany to

take a position as locomotive engineer, in

which position he served for ten years.

Then he advanced to be master mechanic

and then superintendent of the road. From
that he rose to be president, a position

he held with honor to himself and pleas-

ure to all that came in contact with him.

Fred. J. Hickey, who has been in

declining health for the past four years,

died at Denver, Col., on March 4th. In

the passing away of this young man, a

promising career has been cut short. Until

ill-health caused him to abandon business,

he was identified as salesman with the

Schoen Pressed Steel Company, where
he was rapidly building up a record to be

proud of. The sympathies of all will go
ont to the afflicted parents, who have been
called upon to mourn the loss of five

loved ones in as many years.

The steel industry owes much of its ad-

vancement to Sir Henry Bessemer, and
news of his death on March 15th was sor-

rowfully received by all who knew him
or his work. He was born in 1813, and
did not turn his attention to metallurgy

until 1852, and the result of his experi-

menting is the well-known Bessemer steel

of to-day. He met with much opposition,

but perseverance overcame this, and he

lived to see his work a huge success. His
invention and the commercial success

which he made it, made possible the ex-

tensive use of steel in almost every form
of construction, and Bessemer steel will

prove a lasting monument to his achieve-

ment.

We have for the last few months given

to our subscribers considerable cause for

discontent by irregularity in the delivery

of Locomotive Engineering, and we ask

to be excused for the annoyance given.

Towards the end of last year we were dis-

satisfied with the mailing arrangements

that had been in use since the paper

started, and we proceeded to make what
we believed to be a radical improvement.
It ought to have turned out that way, but.

unfortunately, the agency we employed
did the work so carelessly that many of

the wrappers were not addressed. It was
only when complaints began to come in

that we realized that we had jumped from
the frying pan into the fire. We then

took prompt measures to have the work
done correctly, and we believe that there

will no longer be any cause for complaint.

Jules Viennot, of Philadelphia, well

known as one of the most popular agents

in the country for railroad advertising.

died oil March nth at the age of seventy-

three. i\Ir. Viennot was born in Paris,

and came to this country about forty years

ago. He formed a connection with sev-

eral industrial papers and took a great

interest in the work of the Franklin In-

stitute, of which he became an honored

member. A few years ago he was given

charge of the advertising of the Baldwin

Locomotive Works, and made such a

decided success in looking after that busi-

ness that he soon obtained the agency

of numerous other concerns that did ad-

vertising in trade papers. For services

performed to his native country in con-

nection with the visits of French scien-

tists to Philadelphia, Mr. Viennot was

several years ago decorated with the rib-

bon of the Legion of Honor. He was an

exceedingly pleasant gentleman, and his

loss will be deplored by a host of friends.

From the Philadelphia Ledger of March
nth, we learn of the death of John Glea-

son, the inventor and manufacturer, who
died of pneumonia in that city, in his

seventy-sixth year. Mr. Gleason was

born in Ireland, and came to Taunton,

Mass., with his parents, when three years

of age. He learned locomotive machine

work, and, it is said, ran on the Vermont
Central Railroad, the first Baldwin

engine, named the "Governor Paine,"

that ran a mile in one minute. In 1857

he was engaged in construction work
on the North Penn Railroad. In the

meantime he was said to have invented

and patented the first balance slide valve

used on locomotives, and also a lathe for

turning gun stocks, spokes, etc. In i860

he began the manufacture of the lathe,

and did general repair work. The lathe

proved successful, and the establishment

was enlarged to meet the demands of in-

creasing business. Mr. Gleason remained

in the harness up to the attack that caused

his death.

The Pennsylvania Railroad officials are

experimenting with a machine which is

entirely new, viz., a tele-type. It is a

combination of a telegraph instrument

and a typewriter. It has a keyboard sim-

ilar to the Remington typewriter. Two
of the tele-types have been placed in this

city, one at the "GD" office and the other

in Superintendent Reed's office. A knowl-

edge of telegraphy is unnecessary to oper-

ate them. When a key is touched at "GD"
othce it prints the letter touched on the

paper in the machine at the superinten-

dent's office, and viee versa.

The Arbitration Committee of the Mas-
ter Car Builders' Association request that

members of the association who have

suggestions to make for the revision of the

rules of interchange at the June conven-

tion, should communicate such to the

secretary on or before April 20, 1898.

EQUIPMENT NOTES.

The Rio Grande Western Railway are

to have three passenger cars built at Pull-

man's.

The Kansas City Belt Railway are hav-

ing two six-wheel connected engines built

at Baldwin's.

The Schoen Pressed Steel Company are

building 200 freight cars for the Pennsyl-

vania Railroad.

The Kansas City, Pittsburg & Gulf

Railway are having five passenger cars

built at Pullman's.

Wells, Fargo & Company are having

four cars built by the Missouri Car and

Foundry Company.

One exhibit engine for the Omaha Ex-

position is under way at the Schenectady

Locomotive Works.

The Schenectady Locomotive Works
are building twenty engines for the Chi-

cago & Northwestern.

The Astoria & Columbia Railway are

having four passenger cars built by the

Barney & Smith Car Company.

Two thousand freight cars are under

construction at the Michigan Peninsular

Car Works for the Erie Railroad.

Four consolidation engines are being

built for the Toledo, Peoria & Western

at the Baldwin Locomotive Works.

One eight-wheel engine is under con-

struction at the Baldwin Locomotive
Works for the Sorocahana & Ituna Rail-

way.

The Jackson & Sharpe Car Company
are building two passenger cars for the

Baltimore, Chesapeake & Atlantic Rail-

way.

The St. Charles Car Company are en-

gaged in building one passenger car for

the Kansas City, Fort Scott & Memphis-

Railway.

The Baldwin Locomotive Works are

constructing five six-wheel connected en-

gines for the St. Louis & San Francisca

Railway.

The New York Central people are build-

ing, at their shops in West Albany, eight

steel cars for the government, to be used

in carrying arms and ammunition be-

tween the Atlantic and Pacific coasts.

The Baldwin Locomotive Works have

just finished the building of three loco-

motives for a new piece of railroad about

thirty miles long, recently built in Cuba

by the Spaniards lor military purposes.

The Schenectady Locomotive Works
have just received an order for twelve

16 X 24-inch eight-wheel locomotives for

the Kiushiu Railway of Japan, the engines

being duplicate of a similar order com-
pleted by the Schenectady Works for the

Kiushiu Railway last fall; the previous

order of twelve engines now being in-

operation, and rendering very satisfactory

service.
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Scooping Up a Locomotive.
The accident of which the engraving on

page 187 is an illustration, reproduced
from a photograph, was one of the most
extraordinary instances that has hap-
pened in the history of railroading. The
accident took place on the Clinton &
Fitchburg branch of the New York. New
Haven & Hartford Railroad on Febru-
ary 3d.

Through the neglect of a telegraph
operator, an engine with a snow plow
passed the station where a stop order had
been received and met a milk train on the

road. The engine of the milk train was
scooped up upon the boiler of the snow
plow engine and remained in the position

shown until taken to an engine house.

An unusual thing about the accident was
that nobody was even hurt. There had
been five men in the snow plow, but they

jumped out before the collision and
escaped without injury. The fireman of

the milk train engine was knocked from
the cab into the snow, and he escaped

with a few slight bruises. The engineer

of the top engine and the engineer of the

bottom engine both remained at their

posts, and neither was injured.

Mac's, Not Mechanics.

Some kind friend has sent us an ex-

tract from the Jackson Patriot, giving an

anecdote reputed to have been related by
Superintendent Jordan, of the Michigan

Central. It says that Mr. Jordan, having

been delayed by the track repairers, called

to the section boss to get out a mechanic

and let them get by as quickly as possible.

The gang boss replied that he had a Mac-
gee, a Macginnis and a Macguirk, but

niver a Machanic.

We have too much respect for the rail-

road superintendent named, to believe that

he was a party to scheming a new appli-

cation to that ancient chestnut. We first

heard it forty years ago, on the top of

Birnam Hill, as applied to a shepherd.

Ten years later it was published by Punch,

with a most imposing cartoon, which

showed a string of Scotch Highlanders

passing through the question ordeal of

an emigration office.

"Are you a 'makanak?' " (the broad

Scotch of mechanic) inquires the agent

of a burly Highlander. "Na, am a Mc-
Gregor," is the reply.

The high-speed Westinghouse air brake

has lately been applied to the cars of what

is known as the Pittsburgh & Cleveland

flyer. This is the fourth application, says

the Pittsburgh Post, of the high-speed

apparatus in regular service, the other

three being the Empire State express, of

the New York Central; the Congressional

limited, of the Pennsylvania, between Jer-

sey City and Washington, and the Black

Diamond express, of the Lehigh Valley.

It is growing very popular.

WHAT YOU WANT TO KNOW.
Questions and Answers.

Correspondents wishing lo have ques-
tions ansiuereii in t/wse columns should
send in their names and addresses, not
for publication^ butfor evidence ofgood
faith. We throw all anonymous letters
into the waste basket.

(19) C. C, Stamps, Ark., asks how to

tram an old engine having worn boxes.

A.—Tram exactly as when the engine is

in good condition, being careful to take

up lost motion all in one direction; that

is, keep tlie boxes against the shoes.

This may be done by blocking the truck;

and pinching the wheels ahead in all

cases.

(20) F. F., Mo., writes:

If a locomotive tank is made air tight

and the injector is put to work, will it

make any difference to the operation of

the injector when a vacuum is created in

the tank? A.—Yes; the injector will not

work properly and be subject to breakage.

On many roads where they used to have
a wooden lining for the lid of the tank,

this state of affairs often happened, and it

was necessary to keep the lid raised a

little to make the injector work properly.

(21) X. Y., Munising, Mich., asks:

I. What is the smallest size of single-

exhaust nozzle you would use in a 16 x 24

poor-steaming engine? A.—Not less

than 3J4 inches diameter. This is the

average size of single nozzles for cylin-

ders 16x24 inches. Engine should steam
with such nozzle, and failure to do so

is evidence of faulty draft appliances.

2. What diameter at top and bottom, and
what length of stack should such an en-

gine have? A.—A stack 13 inches diam-

eter, straight, 50 inches high, is success-

fully used.

(22) A. B., Roanoke, Va., writes:

The main pin of an engine I was run-

ning (Vauclain compound) broke close

to the hub of the wheel. I removed the

parallel rods and main rods on the side

having the broken pin, but not on op-

posite side. I had the engine towed a

distance of twelve miles by another en-

gine, using no steam. Please advise me
through Locomotive Engineering, if I

did the right thing. A.—No. When it is

necessary to remove the parallel rod on
one side of the engine, it is necessary

also to remove it on the other. You were
in luck having the engine towed in safety

without breaking pins on the other side.

(2j) L. F. C, Albany, N. Y., writes:

In the event of a boiler check perma-
nently cocking or sticking off its seat, is

it possible to prevent the escape of steam
from the boiler by means of the injector?

A.—An injector manufacturer to whom
this question was referred gave it as his

opinion, that an injector having the inde-

pendent lifting jet would hold the steam

in the boiler and start at any time against

that pressure, giving as a reason, that the

vacuum could not be destroyed with such

a jet, as would be the case in forms of in-

jector without it. An intermediate or line

check between the boiler check and the

injector is a good safeguard against a

cocked check valve.

(24) R. Q., Marshalltown, Iowa, asks:

I. How is an American safety pop
valve regulated to lose more or less steam
when blowing off; has turning up of the

seat into any particular shape anything

to do with it? A.—The shape of the

valve and seat exercise the greatest in-

fluence in determining the amount of

steam lost when blowing off, and before

re-seating. 2. Can an improved Nathan
or Detroit cylinder lubricator cross feed?

A.—These lubricators, we are assured by
the builders, cannot cross feed. 3. I

notice in the engravings of all Japanese
locomotives, after the name, the letters

"T. K."; what do these letters stand for?

A.—We are not able to say what these

letters signify.

(25) C. L. J., Cambridge, Mass., asks:

How does setting the link-hanger stud

back of the link arc equalize the cut-off?

A.—The effect of placing the suspension

stud back of the link arc is to cause a
late cut-off to cccur at the forward port

and to hasten the cut-off at the back port.

This result is brought about by locating

the stud so that it causes the link to oc-

cupy a different position for two ends of

the cylinder; it being lower down on the

rocker pin for the backward stroke, thus

having a later cut-off, and higher up on
the rocker pin for the forward stroke,

thus cutting off earlier. The effect on the

cut-off is precisely the same as it would
be if the reverse lever lowered and raised

the links at the proper time to cause an
equalized cut-off.

(26) P. J. F., .Lexington, Ky., writes:

Why do engines of some classes, all

conditions being the same, use more
water than others? A.—Using more
water than the others means that they are

using more steam to do the work. There
are often accidental defects of engines that

make them more extravagant steam-users

than the others. A common defect of this

kind is obstructions in steam ports, due
to the core having moved while the cylin-

ders were being cast. Another is de-

fects in the draft appliances, that make
one engine steam harder than the others,

which will call for more steam to d- a

given amount of work. Still another

cause for an engine using more steam

than she ought to is, badly lagged steam

chests and boilers.

{27) H. B., Moncton, N, B., Canada,

writes:

What point of cut-off is usually taken

in calculating tractive force of an engine

when an indicator is not used? In the

example on page 884. November, 1896,

issue, 21 inches, or seven-eighths stroke,

is taken. May this be regarded as stand-

ard practice? A.—The longest point of
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cut-off is used in calculating the maxi-

mum tractive force of a locomotive when
indicator data is not obtainable, but it

will be well to remember that the calcu-

lated mean effective pressure will be great-

er than the actual pressure. Experiment

has shown that about go per cent, of the

initial pressure may be realized as mean
effective pressure at very slow speeds,

when cutting off at 87.5 per cent, of the

stroke.

(28) E. G. R., Mt. Savage, Md., asks:

Why are most of the eccentrics on loco-

motives made with a tongue at the center,

about 2'/< inches wide and with a bear-

ing for the eccentric flanges at the sides

of the tongue? An eccentric made with

a groove about 3'/2 inches wide and with

flanges at the sides to hold the strap

which fits into the groove, is simpler to

make, cheaper to fit up and more avail-

able to repairs. It is also as easy to keep

oiled as many other parts of a locomo-

tive. What is the objection to the latter

style of an eccentric? Early locomotive

builders used it, with good results. A.

—

The tongued eccentric, as first described,

is a form found by long use to be well

adapted to its work; it is a result of evolu-

tion more than of design. Among the ob-

jections to the eccentric having a groove

to receive the strap, may be mentioned in-

creased weight, since it must be wider to

have the same bearing surface as the

other. The greatest and most serious ob-

jection is the cost of changing a standard

one already established, with no compen-
sating gain in sight.

(29) W. R. A., Pittsfield, Mass., asks:

Will you please answer the following

questions? I. What is an eccentric? A.

—

An eccentric is a device for converting

rotary motion into a reciprocating one.

It is nothing more or less than a crank

with its bearing'enlarged so as to encircle

the shaft or axle, the center of the eccen-

tric corresponding to the center of a

ctank pin of like throw. 2. Can an en-

gine be run with both forward cylinder

heads gone, when both forward steam

ports are covered so as to let the valves

travel on their seats over the blocked

ports, and engine taking steam m back
end of cylinder on both sides? A.-—An
engine cannot run under the conditions;

but instead of devoting space to the where-
fore, we will use it to say that such ques-

tions can serve no useful purpose, for they

are simply catch questions or puzzles.

While we are always ready to impart

such information as will assist to a correct

understanding of the principles of loco-

motive engineering, we cannot undertake

to be a puzzle bureau, nor clearing house
for impossible situations.

(30) J. S. Toledo, O., writes:

I. I would like to know more about flat

spots wearing in driving-wheel tires.

Please give me full information of all

possible causes for same. A.—The re-

port o< the Committee on the Wear of

Tires to the Master Mechanics' Associa-

tion in 1895 states the following as the

principal causes of wear: Slipping at high

speeds, due to centrifugal force in the

counterbalance; wheels having too little

counterbalance showing less wear than

those overbalanced; the almost inappre-

ciable slip at starting, and the catching of

wheels to the rail after a violent slip

through one or more revolutions. 2.

What do you think of i-io-inch lead for

a local passenger engine? A.—The amount

of lead best for an engine depends on

many conditions of detail, like length of

ecentric rods, length of steam ports, type

of valve, etc. With long rods a greater

full-gear lead is permissible than with

short rods, and with long steam ports a

less lead can be used than with short

ones; again, an Allen valve must have

less lead than is given the ordinary slide

valve. It is no longer a question of how
much lead to give an engine, but rather

how much it may be reduced with advan-

tage, it being well understood that the

starting power of an engine is not im-

paired by making the valve line and line,

or even blind in full gear; therefore we
think i-io inch is rather outside the pale

of economical valve setting.

(31) L., Missoula, Mon., asks:

I. Why and how does hooking up an

engine increase the lead? A.—Lead is

increased by hooking up for the reason

that when the link is in mid-gear the cen-

ter of the link block, which controls the

movement of the valve through the rock-

er pin, is farther away from the axle, or,

what is the same thing, nearer the valve,

than when the block is opposite either

eccentric rod pin, the lead increasing

from full gear to mid-gear. This hori-

zontal action is due to raising and Io\yer-

ing the link about two eccentric centers.

2. Has an engine the same amount of lead

at both ends of valve; if not, why not?

A.—This depends on how valves are set.

Practice in this respect differs widely; in

general, lead is made the same at each

end, although there is a tendency to ad-

just leads for running cut-off rather than

for full gear. 3. Say an engine is cutting

off at 10 inches; if the suspension stud

was central on the link saddle, how much
steam would be cut oiT for both ends of

cylinder— I mean cut off in inches of

valve? A.—This question is incapable of

solution without particulars of construc-

tion. The last sentence is too vague.

Send sketch of valve motion and we will

solve it. 4. For broken reach rod, is it

correct to only block one link? If not,

why not? Engine assumed to be working
full gear. A.—Links should not be

blocked if it can be avoided, on account

of slip of link block. The tumbling shaft

is the place to block up, if it is possible to

do so. 5. Is same pressure in water-glass

with cocks one turn open as with three

turns; if so, how? A,—It is fair to as-

sume that the pressure is not as great

with the restricted opening. Wire draw-

ing through a small opening reduces pres-

sure. A gage will decide how much, bet-

ter than a guess.

(32) J. J. C, Brownwood, Tex., asks:

I. At what part of valve travel does a

slide valve move the fastest? A.— I. A
slide valve moves with an accelerated

motion as its center line approached that

of the seat—that is, as the valve nears

the middle of its travel—and it moves the

slowest as the center lines recede, or as

it nears the end of its travel. 2. What
effect does length of main rod have on

travel of crosshead? A.—2. To answer

this question it will be necessary to exam-

ine the relative movement of a piston and

crank pin. In all locomotives the cross-

head and crank pin are never in har-

mony in their respective movements ex-

cept when on the centers, for the reason

that the angle of vibration of the main

rod causes the crosshead to over-travel

its middle position during the rearward

stroke, and to fall short of it in the op-

posite direction. This may be understood

by placing the crosshead in the middle of

its stroke with the crank pin below the

axle, when it will be seen that the pin

stands forward of its quarter position;

that is, it will not be exactly under the

center of the axle, showing that the crank

has passed through less than one-fourth

of its circular path. If now the crosshead

is placed in the same position, and the

crank pin is turned so as to be above the

axle, it will still be found forward of its

quarter position, showing that in moving
from the back center on the forward

stroke of the piston, it has traveled more
than one-fourth of its cycle—that is,

through an angle greater than 90 degrees.

It is plain that a shorter rod would have

the effect of placing the pin still farther

forward of its true quarter position for the

midstroke position of the crosshead, and

lengthening the rod would have the op-

posite effect of placing the pin nearer its

quarter position for the same central

crosshead position. If a main rod of in-

finite length is imagined, it would be

found that the crank pin would be in its

true quarter position when the crosshead

was in the middle of its stroke, for the

reason that if it were possible to use such

a rod, an arc struck from the center of

the crosshead through the center of

axle would be approximately a straight

line in which would be found the crank

pin centers, exactly above and below the

axle center, when the crosshead was at

half stroke, all distortion due to angular

vibration having disappeared.

The Pittsburgh Post estimates that the

output of locomotives from the Pittsburgh

Locomotive Works, Pittsburgh, Pa., for

the last year would make a train two miles

long.
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Scotch-Built American Locomotives.

The tendency towards the American

style of locomotive by foreign countries,

is very well shown in the annexed en-

gravings of locomotives built by Dubs &
Co., of Glasgow.

The twelve-wheel engine shown was

built for the Cape of Good Hope Govern-

ment, and the company named have built

a great many engines of the same design.

The cylinders are 17 x 23 inches, and the

engine has 1,020 square feet of heating

surface. It is a small narrow-gage en-

gine.

The tank engine was built for the New
South Wales Government, and is used

for heavy service on short runs.

The eight-wheel purely American type

of engine was built for the Intercolonial,

of Canada.

i i s
The secretary of the Master Car Build-

ers' Association requires that members
of the association who have suggestions

Plain Talks on the Injector—IV.

By Fred H. CotviN.

Case I—A small injector gave trouble;

would start all right and work for two

minutes, then break: could not make it

work' longer.

supply, although it seemed to be ample as

it flowed from the overflow. Measuring

by a bucket, as mentioned before, showed
that the water supply was a little less than

the minimum capacity of injector.

Further inquiry revealed the fact that

\m
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it immediately began to use a little more

water than was being supplied to the

pipe, and as soon as the small reservoir

formed by the pipe was exhausted, the in-

jector "broke." A larger pipe from the

main to injector remedied the dil^culty

in this case. A tank, holding as much as

the boiler needed for one or two feedings,

could have been placed anywhere above

the injector (which was a non-lifter) and

fed by the pipe "between times."

Before being convinced that this was

the real difficulty, the owner had another

kind of injector (a lifter) put on by an

agent—who, by the way, couldn't start it

till the writer showed him how—in the

hopes that it would "pull the water

through." Needless to say, it didn't, and

the suggested changes had to be made.

Case 2—A telegram called me to a little

Jersey town where a three-eighths non-

lifter injector was feeding a small upright

boiler—when it worked at all. There was

a heavy pressure of water from a tank on

the roof, which had to be throttled in

Older to start the injector with the steam

carried. It started at once, and broke as

suddenly after a few minutes' run.

Investigation showed that the boiler

was being forced to an almost unheard

of extent. The steam would jump from

50 to 90 pounds inside of five minutes

when the door was opened and coal was

thrown on the fire. This variation of pres-

sure was so great that, combined with

the water pressure, the injector could not

handle it. Small injectors are sensitive

at best, and this was too much to expect

of a fixed-nozzle injector of this size. Had
the steam remained fairly steady, there

would have been no difficulty, as the water

could be adjusted for any given pressure,

but not for such variations. A larger in-

jector would have had less difficulty, as

it would not have been so sensitive. The
secret of the complaint was, that a larger

boiler and engine was being installed, and

the owner wished to return the small in-

jector and get his money back, if he could

make the company think it was the fault

of the injector. Needless to say, he didn't

succeed.

Case 3—A lifting injector this time,

which, the fireman assured me, "worked
all right part of the time: but sometimes

it coughs and coughs, like a man wid con-

sumption, and wouldn't work at all, at

all."

By "coughing." he meant it drew in air

with the suction; but how did it get it?

The pipes seemed to be tight, and steam

blown through them showed no leak. The
supply, I was told, came from a big pipe

which the suction tapped into.

Here were two chances for failure

—

either the suction pipe went so near the

bottom of the lag pipe as not to give a

sufficient area; some foreign matter, such

as wood or waste, might have become
lodged under one side, or the end of pipe

was not submerged at all times.

As the large pipe referred to was the

waste pipe tor a large quantity of water

used at the mill, and by following it to

the discharge end, it was found that the

amount varied considerably—sometimes

bringing the water level within an inch

or two of the bottom, and showed that

the last named cause was the correct one.

The remedy suggested was to drill a

number of holes, whose total area would

be double that of the suction pipe, in the

lower end of the suction pipe, and to place

this so that the end came within a half-

inch of the bottom. This gave ample

area for water, acted as sort of a strainer,

and, unless the water level fell more than

usual, would always give a full supply.

In practice it was found to work satis-

factorily and to remove the difficulty.

Case 4—A small lifting injector on a

yncht gave trouble at times. Owners
were just getting ready for a trip to

Florida, and wanted everything right in

a hurry. The water tank was in the bow
of the boat.

The injector would start readily and

sometimes work all right; then at times it

would break almost immediately. It

looked as though the water supply was

interrupted by a piece of wood or waste

being drawn against the outlet of tank

at times; but an inspection of the water

ti-nk showed it to be clear, and steam

blown through suction went freely into

tank without dislodging any obstructions.

The trouble was evidently not here.

I went into the cabin to wash up, and

had just started the water, when it sud-

denly disappeared and air was drawn in

through the faucet with a gurgling sound.

At the same time the engineer gave vent

to his feelings, because the injector had

"broken" again. Closing the faucets and

going to the engine room, the injector was

started without difficulty, and worked un-

til the engineer opened one of the faucets,

by request; then the injector broke again.

Following the piping, it was soon found

that the water supply for the injector and

for the faucets both came from the same

main pipe—in fact, the faucet supply was

tapped directly to the injector supply.

Whenever the faucet was opened, the in-

jector would draw the water away from

the faucet, and the air rushing in would

cause the injector to break. This shows

the importance of giving the injector an

independent water and steam supply.

Changing the piping soon remedied the

difficulty, and the yacht went to Florida

on time.

Case 5—A non-lifting locomotive injec-

tor of small size failed to work, and the

engineer registered his little kick in con-

sequence.

Examination of the tubes showed a

quantity of fine coal in the tubes, which

almost completely blocked the passages.

Further examination of the tank (it was

a saddle-tank engine) showed a large

quantity of the same coal, evidently put

there for the express purpose of causing

trouble. He was ordered to clear out the

tank, and was informed, in a mild tone,

that "an injector was to force water into

the boiler, and wasn't a coal conveyer."

This kind of an accident sometimes hap-

pens when rival salesmen are around.

New York Air Brakes Must Come Off.

The Westinghouse Air-Brake Company
have issued a pamphlet giving the text of

the decree of the Circuit Court of the

United States, dated January 4th. requir-

ing the removal of infringing New York
air brakes from the cars of the Buffalo,

Rochester & Pittsburgh Railway. The
railroad company named is required to re-

move at least 250 of the infringing ap-

paratus within thirty days, and at least

250 more within sixty days, and 250 more
within ninety days, and the balance in

120 days.

In commenting upon the decree, the

Westinghouse Air-Brake Company say

that three series of competitive trials made
with Wesinghouse and New York air

brakes in 1892 proved the latter to be

about 20 per cent, less efficient than the

former, and that the presence of the

New York brake mixed with the West-

inghouse in a freight train caused injuri-

ous shocks. Owing to this and to the

belief that the New York infringed on

the Westinghouse patents, the latter com-
pany warned the railroad companies pro-

posing to apply the New York air brake

of the risk they ran. In spite of that, the

B., R. & P. not only applied the New
York air brake to their cars, but after the

courts declared that the first triple valve

infringed the Westinghouse patents, the

railroad company named applied another

New York brake to their cars which was

a worse infringement than the first one.

At different times the New York Air-

Brake Company have sold four different

forms of air-brake apparatus, three of

which have been enjoined by the courts,

while the fourth is the subject of a suit for

infringement. In spite of the publicity

given by the various suits against the

New York Air-Brake Company for in-

fringement of the Westinghouse patents,

the B., R. & P. Railway people pleaded

that they were innocent parties in the

purchase of the infringing apparatus. The
court did not. however, take any stock

in the innocence plea, and gave a sum-
mary order to have the brakes taken off.

We have received a notice from Vice

Consul Peterson of Sweden and Norway,

that the royal administration of the

Swedish State Railways invite civil en-

gineers or others interested to a competi-

tion of designs for the arrangement of

new railroad stations, junctions, etc., in

the city of Stockholm. Particulars con-

cerning the work will be furnished by

Mr. August Peterson, Le Droit Building.

F and Eighth streets, Washington. D. C.
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Air=Brake Department.

Fifth Annual Convention of Air-Brake
Men.

The following arrangements have been

made for the fifth annual convention of

the Air-Brake Association, to be held in

Baltimore, Md., April 12, 13 and 14, 1898.

The Carrolton Hotel, located on Balti-

more, Light and German streets, will be

headquarters, where the following spe-

cial rates have been made for the mem-
bers of the association and their friends:

Rooms on first and second floors, $3 per

day for each person; should four persons

occupy the same room, $2.50 per day;

rooms fourth, fifth and sixth floors, $2.50

per day: rooms with baths, $3.50 per day.

The convention will be called to order

by President McKee promptly at 9

o'clock Tuesday morning, April 12th. in

the Dushane Hall, Rains Building, No.

409 Baltimore street, two blocks from the

hotel. Members are especially requested

to be present at the roll-call.

Proper arrangements have been made
for the entertainment of the members and

their friends during such times as the

convention will not be in session. The
Pennsylvania Railroad Company will run

a special train from Baltimore to Wash-
ington for the use of the members and

their friends who desire to see the sights

of the capital. Members should apply at

once for transportation, through the offi-

cials of their respective roads, who will

no doubt produce the same cheerfully.

On arrival at Baltimore, members get-

ting off at Camden station can take a

street car direct to the hotel. Turn out,

every one, and make this convention even

a more successful one than those preced-

ing. Bring the ladies, for the sights of

Baltimore and Washington are worth

•traveling many miles to see.

Air-Brake Instruction Cars and Plants.

The importance of proper air-brake in-

struction is becoming more generally

recognized by railroads throughout the

country, and it is now rare to find a road

which has no place where their employes

may go to receive instruction in this im-

portant branch of railroad work. There

are a few roads, however, which are en-

tirely without, or have but inadequate

instruction facilities. One large trunk

line until recently had not the slightest

pretense of an instruction plant, and in

consequence ambitious engineers, fire-

men and train men on that line were

obliged to beg instructions from a small-

er, competing line's air-brake school.

Men from the larger line frequently dead-

headed fifty miles to attend this school.

Finally tlie crowd of foreigners became

CONDUCTBD BY P. M. NELUS.

SO large that the attention of the trunk-

line officials was called to the fact, and

instruction facilities were promptly forth-

coming.

There has been a too common disposi-

tion to let men "pick up" their air-brake

information. This is wrong and expen-

sive practice. The instruction room oi

instruction car is a better place to take off

the rough edge of wrong practice and

inexperience than actual service. After-

wards, when a man shall have learned

what he should do and what he should

avoid, and how desired results are to be

obtained, he may be trusted to apply to

train braking that which he has learned

from the instructor in the instruction car

or plant; but it is expensive folly to teach

a man the rudiments of air braking by

placing him in charge of a train of air

brakes without any preliminary training,

and let him "pick up" his knowledge. A
single wrong application costs money.

Many dollars' worth of damage is done by

ruining merchandise, knocking down

stock and breaking in two—all of which is

due to wrong handling, and which might

have been avoided by a proper course of

instruction at the outset. A skilled air-

brake engineer holds a mastery over a

train that will secure faultless service;

while, on the other hand, an unskilled air-

brake engineer will, in a short time, lose

more money to his company than would

fit up a first-class instruction car or plant

and hire a first-class instructor. A violin

in the hands of a skilled performer en-

trances one with its sweet music; but the

same violin in untrained though zealous

hands produces a decidedly contrary

effect.

An instruction plant is not had when a

single-sectioned plain triple, sectioned

drain cup and hose couplings have been

thrown on the floor in a dark and

dingy corner of a dark and dingy

room, where a rheumatic 6-inch pump
works spasmodically in a darker and

dingier corner. Yet, on several of our

most pretentious railroads there are sev-

eral such counterfeits masquerading as

air-brake instruction rooms. A sensible

plant should have at least full equipments

for engine, tender, freight and passenger

cars. Where possible, twenty or thirty

freight car equipments should be fitted

up to show different effects in train brak-

ing. The plant should be placed in charge

of a competent instructor. We use the

word "competent" literally, and do not

mean thereby a man who can merely talk

air brakes glibly and impress his hearers

with his own personal knowledge, but in-

stead we mean an instructor who cnn con-

vey air-brake knowledge to his men and

thereby bring about improved results in

train braking. A good instruction car or

plant in charge of a good instructor will

prove one of the greatest money-saving

institutions in railway service.

i i i

Air Brakes Encroach on the Baby's

Domain.

One need not necessarily have had to

do with air brakes very far back to re-

member the red rubber ring used in the

first form of feed valve attachment sent

out. One day, while the experience which

led to the abandonment of the rubber

ring in favor of the metal packing ring

and diaphragm was coming in, an engi-

neer from a comparatively small railroad

up in the West Virginia mountains

strolled into the W. A. B. Company's

exhibit at the World's Fair, Chicago.

"Beg pardon," said he to the attendant,

"but can you tell me whether your com-

pany supplies, in small orders, the rubber

packing ring for the feed-valve attach-

ment?"

"Certainly," replied the attendant.

"Have your master mechanic send us a

requisition, and you will be supplied with

any number you want."

"Mighty glad to know it," replied the

engineer. "You know, these rings wear

rapidly and soon have to be replaced. I

ran my valve for two weeks with a leak-

ing packing ring, and one day while in

the village drugstore I found that the

rubber teething ring kept there for babies,

fitted the feed-valve piston perfectly. I

bought two rings, and when they were

worn out I went back for more, but owing

to the recent numerous arrivals of babies

in the neighborhood, the demand for

teething rings had exhausted the supply,

and we engineers have had to fall back on

asbestos and candle-wicking. Thank you.

Good day."

The Conductor's Valve In Europe.

The emergency apparatus for putting on

power brakes is in every compartment of

a European car, and consequently out of

sight of conductors and brakemen. A
card attached gives notice that it must be

used only in emergencies under penalty

of a fine. But probably in nine cases out

of ten when it is used at all it is mistakenly

used. A lady has been known to put on

brakes when she thought she was regulat-

ing the heat in the compartment, and re-

cently an Italian traveling in Germany

used one as a bootjack: he got his boot

off with it, and at the same time stopped

the train and was fined 30 marks.

—

F.x.
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CORRESPONDENCE.
Regarding Mr. Blackall's Test for

Train-Line Leaks.

Editors:

In your Februar>' number the article

on the proper test for an engineer to

make for train-line leaks, by R. H. Black-

all, is a little misleading, or perhaps not

so much the article, which is good, as the

theory of the black hand falling as the

train-line pressure falls. While this is

true with a large percentage if not the

majority of brake valves, it is misleading

in all cases and radically wrong.

When a brake valve is new or in per-

fect condition, as the black hand is con-

your black hand. If it falls rapidly, Mr.
Blackall's test is all right; but if it falls

very slowly I should conclude it better

to be governed by speed of the pump in

supplying the leaks than by the test of

the falling black hand.

A. W. ConOM.
MfaihnlU, Pa.

A Qood Attempt.
Editors:

In answer to Mr. E. Milhone's prob-

lem, on page 157. March number of Loco-
motive Engineering, I would say: In

connecting engineer's valve a leak was

left in one of connections to equalizing

this leak being about equal to air passing

feed valve.

H. Thornburg,
Paducah. Ky. N., C. & St. L. Ry.

i i i
Handling Long Air-Bralted Trains.

Rditors:

Referring to E. W. Pratt's handling of

sixty cars of air, that appeared in your
February number, I think it is very in-

structive to a great many that may be

called out some time with a si.xty-car

air train. Nevertheless, I think there is

a mistake made in cutting driver brakes

into straight air in order to hold them
set while train brakes are releasing.

AN INTERIOR VIEW OF THE NORFOLK & WESTERN R. R. -illt BUAKE INSTRUCTION CAR. SENT BY JOHN W. WARD.

Tiected to chamber D, it has no connection

with the train line when the valve is on
lap, and any leak it may show is not the

leak of the train line so much a :ie leak

of the packing ring of equalizing piston

18, and if it were tight, as I have seen,

the train line might leak to and the

black hand still remain the same. Then
again, the train line might fall 20 pounds
and the black hand show only 5 or 10

pounds.

Now, this being true, would it not be

a good plan to test your valve first? Put
it on lap after making a 5 or lo-pound re-

duction, then let some air out of your
train line with the angle cock, and watch

reservoirs. This leak might also have

been one of the unions in air pipe to train-

line pointer (No. 15 or next to gage).

The feed valve attachment not being ad-

justed, the tension of spring 68 happened

to be about 20 pounds. The governor

was set at 95 pounds. After applying the

brakes in emergency, handle of engi-

neer's valve being put in release, chamber
D and equalizing reservoir would charge

to 60 pounds feed, valve 63 closing. Pres-

sure in chamber D and equalizing reser-

voir would then reduce through leaky

connection, train-line pointer falling to

20 pounds (the tension of spring 68) , when
feed valve d^ would open and supply leak;

Would it not be a saving of excess pres-

sure to cut driving brake out just before

releasing? It would then stay set until

it was cut into automatic again. I think

there would be a considerable saving of

excess pressure with the cut-out and cut-

in plan. E. B. Thrall,
Engr. B. & M. R. R.

Plattsmoutk, Neb.

F. W. Olin, St. Louis, Mo., has been

granted a patent for an air-brake pump
which is operated from the axle, and is

thrown in and out of gear by an auto-

matic governor.
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Testing for Train-Line Leaks.

Editors:

I notice in February number of Loco-
motive Engineering an article written

by Mr. Blackall, of the D. & H, C. Com-
pany, relative to enginemen testing for

train-line leaks.

The instruction given therein, to my
notion, are not quite correct. For in-

stance, when we make a s-pound reduc-

tion and lap the valve, the black hand de-

notes only the remaining pressure in the

equalizing reservoir.

If the black hand falls at this point it

would denote a leaky packing ring in

equalizing piston or gaske', and we would

benefit in a general way. I really think

that Mr. Blackall makes a little mistake,

if he recommends this practice as a re-

liable test for train-line leaks.

I would recommend charging train to

nia.ximum pressure and then shutting off

the pump, and watch the gage. Now if

the black hand falls with valve in running

position, we know we have a train-line

leak. This is a rule we follow on our

road, and find it works to perfection. I

think this is correct. If I am wrong, I

would be pleased to be corrected.

C. F. Hammond,
T,, St. L. & K. C. Ry.

Frankfort. Ind.

auxiliary pressure to equal the rate 01 the

train-pipe pressure reduction?

C. R. Ord,

A. B. Insp., C. P. R.

Toronto. Can.

[The triple used by our correspondent

was most probably clean and well oiled.

If this were so, it is possible that the

graduating spring so nicely controlled

the piston movement that the port to top

of emergency piston was so slowly opened

as to permit the auxiliary pressure going

to push the piston down, to instead pass

to the cylinder around the loose piston.

No doubt too many irregularities are

INTERIOR VIEW OP NORFOLK & WESTERN R. R. AIR BRAKE INSTRUCTION CAR.

lose a portion of our equalizing feature.

There must be a dividing line in order to

get this feature. If the packing and pack-

ing ring are tight in lap position, the

black hand would not fall with the train

line entirely empty.

We have not got a valve on our road

that would denote a leaky train line in

the manner recommended by Mr. Black-

all. I will admit, however, that if the

piston packing and train line leaks are

equal, then on lap position the black hand

would denote a leaky train line; but this

information is not reliable. All of us in

this locality rely upon the Locomotive
Engineering as being the greatest source

of reliable information and instruction ob-

tainable. We also use Conger's "Air-

Brake Catechism," and consider it of vast

Test of a Broken Qraduatlng Pin.

Editors:

In a recent issue of Locomotive Engi-

neering, it was mentioned that one of

the causes for quick action in service,

irrespective of length of train, was a

broken graduating pin.

There must be some mistake about this,

as the writer has found that quick action

could not be got on a freight train of over

five cars, with broken graduating pin and

graduating valve secured to its seat

(triples clean).

With a longer train the brake on car

with broken graduating pin would apply

in service apparently as on the other cars,

with the exception of a little later start.

Was it not caused by the leakage of

emergency piston causing a reduction to

blamed to broken graduating pins, but

when the quick-action triples were first

placed in service, the trouble from broken
graduating pins was so great as to cause

the manufacturers to change the form of

the pin. In service, where triples suffer

neglect, a broken graduating pin would
more readily manifest its presence than

in a special test.—Ed.]

^ g g
The Westlnghouse Brake In Italy.

The company working the Southern

Italian railroads has discarded the Hardy
brake, and will substitute for it the Wcst-

inghouse brake. The change is to be

made first on 140 locomotives. 158 pas-

senger cars and 45 baggage cars.

—

Ex.
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Long Air-Braked Trains—Location of

Main Reservoirs.

Editors:

I have read Mr. Pratt's article on

"Handling Sixty Cars of Air," and would
say that in the valleys out here, where we
handle from sixty to seventy cars of air,

we cnt the train-pipe pressure to 60

pounds. Now it is almost an impossi-

bility to make a slow down with one of

these long trains, and throw the brake off

before coming to the dead stop without

the train breaking in two or probably

more pieces. It can be done, though, as

this writer says, by turning the full pres-

sure of the main reservoir into the driving

brake cylinders. This, however, might
lock the drivers. The best way to hold in

the slack, we find, is to screw a J4-iuch or

-Ji-inch pipe into the triple exhaust of the

tender triple. Run this pipe up near the

this, the bell frame had to be placed back
of the sand box. The engine looked a

little odd at first, but the oddity wears off

when you become accustomed to it. The
piping and connections are all easy of

approach, like the outside plumbing on
all new houses nowadays. The reservoir

is drained by a j4-inch pipe and globe

valve.

H. C. FR.iZER.

Sati Francisco, Cal.

Movement of A}r-Bral<e Cars on N., C.
& St. L. Railway.

Editors:

Thinking possibly it might be of inter-

est, I hand you herewith report of air-

brake cars leaving Nashville over our

Chattanooga division during the month of

January;

Brakes would not apply 2

Leaking out of exhaust port or

pressure-retaining valve 29

Brakes leaked ofif 4

Brakes would not release S

Broken branch pipes 7

Brake rigging out of order 8

Defects not shown by report... 8

Almost one-third of the cars upon
which the brakes were cut out were cars

belonging to private car lines.

J. W. Thomas, Jr.,

Asst. Gen. Mgr., N., C.'& St. L. Ry.

A'ashvi/le, Tviiii.

% % %
Loose Pointer Did It.

Editors:

Following is the solution to my prob-

lem in last number of Locomotive Engi-
neering:

C. it O. R. R. ENGINE, WITH MAIN RESERVOIR ON TOP OF BOILER.

right-hand tank valve, and screw a plain

stop-cock into it. Before releasing the

t>rakes. the engineer closes this cock, and

thus has almost the full pressure on the

tender brake while the brakes on the train

are releasing. There is not much danger

of the engine sagging ahead then and

tireaking train in two. Do not think that

the pressure-retaining valves are good for

this trouble, as they will not hold enough
air or hold it long enough.

I am sending you .a photograph of an

engine on the Nevada, California & Ore-

gon Railway (a narrow gage), where the

main reservoir is located on top of the

'boiler, right back of the stack. Mr. Gest,

vice-president and general manager of the

road, wished to forestall a possibility of

the main reservoir being knocked off by

snow if placed under the engine, and for

this reason it was placed on top. To do

Freight trains out of Nashville yard:

Average number of cars in each

train 19

Total number of air-brake cars

forwarded on such trains I.QIS

Air-brake cars "O. K." 1,794

Air-brake cars cut out 121

Average serviceable air-brake

cars to train 4,5

Of the cars cut out there were:

Triple valves out of order 3

Triple valves gummed up 8

Sand holes in triple valves i

Release valves leaking 4

Broken cylinders 2

Broken cylinder gaskets 2

Broken auxiliary reservoirs i

Release springs broken 2

Piston packing leather worn out. i

Broken main pipes i

Piston heads broken i

The black pointer was loose on its spin-

dle. By putting the handle in release or

running position, the pointer would go
to 60 pounds, but no farther. The jar of

tiie pump when returning is what caused

the pointer to drop back to 20.

Eri-E Milhone,
K. C, F. S. & M. R. R.

Kansas City, Mo.

i i i
In reply to inquiring readers we will

say that Trojan grinding compound is

made in four grades, namely, "Coarse,"

"Medium," "Fine" and "Extra Fine," and

is manufactured and sold by M. C. Ham-
mett, 4-6-480 Eighth street, Troy, N. Y.

i i i
Fifth annual convention of Air-Brake

Association, Baltimore, April I2th, 13th

and 14th. Headquarters, Carrolton Hotel.
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Waterspout Markers.

Editors:

As 1 have had quite a number of in-

quiries in regard to the water spout mark-
ers in use on the Boston & Albany Rail-

road, I thought a description of them
would be interesting to the readers of

Locomotive Engineering.

This marker has been in use at all

the water spouts on the main line for

some time, and has greatly improved

the air-brake service. It not only enables

the engineer to make smoother stops, but

it saves him time, by enabling him to know
when he has stopped right, without hav-

ing to wait for tlie spout to be pulled

around and someone to tell him. This is

important on trains with only two min-

utes allowed for taking water and oiling

around.

It has been said that freight trains mak-

ing water-spout stops, should stop four

or five car lengths short, cut the engine

ofif and pull ahead to spout. This is un-

doubtedly the proper course to pursue

when taking water at a spout on a heavy

descending grade, the grade and train

being so heavy that running by and back-

ing up is not possible.

It also may be the proper thing to do

with an exceedingly long train, but, to

my mind, it is not necessary with a train

which does not exceed forty cars. With

such trains, and engineers who have had

proper air-brake schooling, markers at

all the water spouts, and engines equipped

with the new air gage, known as the

Semaphore, which is the best thing

brought out since the '92 model of engi-

neer's valve, to improve air-brake ser-

vice, emergency application will be a

thing of the past in making these stops.

The marker, as can be seen by tlie cut.

is in form a large letter "T." It is made
out of ordinary steam pipe; the upright

piece is 2j4-inch pipe, with a flange 6

inches in diameter screwed on one end.

and a tee, 23/2 by i inch, on the other.

Into the tee are screwed pieces of i-inch

pipe with a cap, which form the arms. It

is important that they be of such hight

that the engineers may obtain a good

view of them from their cab windows, and

when there are engines with many differ-

ent bights of cabs running on the road,

care must be taken, when determining

the standard hight. that it is not too high

for the lowest and not too low for the

highest of them.

The uprights are bolted, by four ^-inch

bolts, through the flange to a stone 3 feet

long by I foot square, set in the ground

so that the top is on a level with the top

of the rail. The stone is set on the right-

hand side, ahead of the spout, and as near

the track as safety will permit. This dis-

tance is the most particular thing con-

nected with the erecting of the marker,

and difficult to determine on account of

the difference in length of engines.

When the center of man-hole in tank

is directly opposite the upright to spout.

the upright to marker should stand op-

posite the cab at a point as near in line

with the engineer on the different classes

of engines as possible. This being deter-

mined, is the distance that all uprights to

markers must be set ahead of center to

upright of spout.

Suppose this distance to be 20 feet, then

20 feet should be measured off on every

engine, from the center of the man-hole
on the tank, and this point should be

marked in the cab by a brass star, that an

engineer can readily see what part of the

cab must be opposite the upright of mark-

er to have the center of man-hole opposite

the center of water spout.

With that style of spout, which swings

from right to left and which is in use at

all the tanks on the main line of this

road, it is now necessary to ascertain at

every spout, with an engine having the

smallest diameter of inan-hole in use on

DESOE'S WATEK-SPOUT MARKER.

the road, the distance from a point, with

the man-hole directly opposite the center

of upright to spout, which the engine can

be moved ahead or back, and yet be able

to take water.

This distance is the length to make the

cross-arms, and the sum of the length

of the two is the range of stop, which will

vary for the different spouts.

A spout never should be so long that

water cannot be taken when the man-

hole in tank is directly opposite the cen-

ter of upright to spout.

E. G. Desok,

A. B. & S. H. Insp., B. & A. R. R.

Spriiigjifid, Mass.

A "Baltimore" bar will be added to the

Air- Brake Association badge. Members
should see that they get this additional

bar from Secretary Kilroy.

QUESTIONS AND ANSWERS
On Air Brake Subiects.

(36) R. F., New Orleans, La., writes:

I would like to ask you a question about

D-8 valve. When you put the handle in

full release position, air comes out of the

valve fitting. Where does it come from?

A.-—It is air from the main reservoir on its

way to the train pipe.

(37) T, B. H., Wickham, Newcastle,

New South Wales, asks:

With everything in good order, can

emergency take place when the driver

makes a service application? I say it

cannot; another driver says it can? Who
is right? A.—If the triple valve and

equalizing piston of brake valve are in

proper order, and the usual length of pip-

ing on engine, tender and car is em-

ployed, the quick-action feature of the

triple will not be brought into play when
a service application is made with the

brake valve.

(38) F. P., Montevideo, Minn., writes:

Why does engineer's equalizing dis-

charge valve (D-8, i8go) stick up and re-

fuse to seat only when valve is jarred by

striking. Cylinder, piston, piston pack-

ing ring, guide for stem, on being exam-

ined by machinist, appear to be in perfect

condition. Action of valve, on drawing

off 5 or 6 pounds, equalizing valve seems

not to start until i or 2 pounds is drawn.

A.—The equalizing piston probably fits

too tightly in its cylinder, requiring con-

siderable reduction to cause it to rise.

When it does rise, however, it goes clear

up against the gasket. Ease up the piston

packing ring by grinding it in its cylinder

with a little oil.

(39) W. R. S., North Platte, Neb.,

writes:

I. If the graduating valve leaks on triple

valve, what effect will it have on brake,

and how can I detect it? A.— i. See "A
Leaky Graduating Valve," on page 99,

February number. It is about impossible

in practice to reliably detect the difference

between the leaks in the graduating valve

and slide valve. 2. If leak is under slide

valve how will I detect it? A.—2. An-

swered in A. I. 3. If graduating spring

is too weak, how will I detect it? A.—3.

There will be a tendency for the triple to

go into full application with a service ap-

plication. 4. If piston packing ring is

worn bad, what effect will that have?

A.—4. The air sent from main reservoir

into train pipe to release brake will pass

by the packing ring into the auxiliary

without moving triple to release, and

brake will stick.

(40) R. P., Two Harbors, Minn.,

writes:

Wcstinghouse takes 70 pounds as stand-

ard train-line pressure, and says that in

a full service application the auxiliary

and brake cylinder will equalize at 50

pounds to the square inch, and in an

emergency application they will equalize
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at 60 pounds to the square inch, or about

20 per cent, greater braking power will

be obtained. What rule would you use to

find the pressure at which your au.xiliary

and brake cylinder would equalize in both

service and emergency applications if

your standard of train-line pressure was

greater or less—say, 80 pounds, which is

generally carried here? A.— I. See "Train

Pipe Air in Quick Action," by Mr. Kelly,

and editorial comment thereto, on page

762. October, 1897, number. 2. If you

carried 80 pounds train-line pressure and

made an emergency application, would

you obtain more than 20 per cent, greater

braking power than you would with ser-

vice? A.—2. The increase would still be

about 20 per cent.

(41) P. S. W.. Fall River, Mass.,

writes:

I am running an engine with a D-8

brake valve. A short time ago had much

trouble with driver brake releasing when

coupled to four or more passenger cars.

With light engine, or with two-car train, a

5-pound reduction would keep brakes set

indefinitely; but as soon as two more cars

were coupled in, driver brake would re-

lease immediately upon the engineer's

valve being lapped. Found preliminary

exhaust port a little large. Had this fixed

to reduce 20 pounds in about s'A seconds.

This only helped the trouble slightly. I

then cleaned the equalizing piston and

triple valve without benefit. On taking

triple valve down a second time, I found

that spring holding slide valve to seat

was very weak. I put in a stiffer spring,

and the trouble ceased. Could this spring

being weak have caused this trouble? If

so. how? A.—See answer to question 32,

on page 160, March, 1898, number. This

tendency is greater if the equalizing pis-

ton does not work freely. Stiffening the

spring on back of slide valve, as you did,

would tend to bring about the results you

obtained.

(42) W. W., Temple, Tex., writes:

While out on the road the other day,

I had a D-8 brake valve bother me con-

siderably. Whenever I carried excess and

would go to make a service application,

equalizing discharge valve would stick

up. Valve acts pretty when not carrying

excess. Black hand on gage shows 45

pounds, and red 85 pounds. Black hand

always falls when placed to carry excess.

Examined pipe connection to brake valve

reservoir and found no leaks. Raised

rotary and found it somewhat gummed
and slightly cut. Please explain, and

oblige. A.—Inasmuch that main reser-

voir (excess pressure) is cut off while an

application is being made, and can there-

fore have no effect on applying brakes,

we conclude the correspondent means that

the equalizing piston rises and discharges

air when handle is thrown to release posi-

tion. If the train is short, the piston is

more liable to rise and discharge air than

if no excess is carried. The occurrence

is not serious, and can be made less by

returning valve handle to running posi-

tion shortly after placing in full release.

It is caused by the port to the train pipe

(under the piston) being larger than that

to chamber D (above the piston). If this

mode of releasing is followed, the black

hand dropping back will also be corrected.

(43) W. H. L., Philadelphia, Pa.,

writes:

_i. I overhauled engine brake valve. '92

style, also triple on engine and tender.

.\11 pipes and connections were perfectly

tight. Applied the brake with 5-pound

reduction. Piston would not move. Made
a second reduction, and piston would not

move yet. Made a third reduction, and

brake went on. Please advise why brake

would not go on with first and second re-

duction. A.— I. The piston-packing

leather was probably leaky, or leakage

groove in cylinder was too large, and al-

lowed air to pass out of the cylinder. Pos-

sibly the piston packing was stuck tight

and needed the third reduction, which

may have been heavier, to pull it loose.

2. I have an engine that signal whistle will

blow with five cars and no more. Please

advise how I can make whistle blow with

any number of cars. A.—2. The whistle

stem is probably too loose, or the car

discharge valves are not entirely clear.

Note if the old-style strainer is in the car

discharge valves. If it is, cut it out and
ask your master mechanic to send to the

W. A. B. Company for late style T-strain-

ers, which are put in the main pipe.. 3.

What is your opinion of an air-brake ma-
chinist, with one helper, that takes care

of 120 engines, eighty-seven 9^-inch
pumps, thirty-three 8-inch pumps, over-

hauls all brake valves, also the triple

valves: does all the pipe work, and makes
his own hose for engine and tender? A.

—

3. If he does all this work, and does it

well, he is certainly a hustler. The Air-

Brake Association should get him and
assign him to committee work, and his

master mechanic should see that such an

omnipresent man doesn't get the war
fever.

" The Economical Handling of Loco-
motives."

BY EUGENE MC AUI.IFEE.

The successful firing or running of a

locomotive calls for the exercise of tact, a

kind of nicety of touch or action. With-

out it the crew may get their engine and

train over the road, but they only stum-

ble over it; they lack that smoothness

that is essential to a comfortable, safe and

economical performance. Some men
never seem to acquire that skill ; it is as

unreasonable to expect every apprentice

to make a successful engineman as it

would be to expect every schoolboy to

develop into a successful doctor or law-

yer, but any man can improve his skill,

and the more incompetent should seek

admission to some other branch of the

service, where they oftentimes succeed

admirably. Engineers and firemen should

work in perfect harmony, and both

should figure closely on future contin-

gencies. Meeting points are more easily

made when calculated some time ahead,

as it is much easier to make up a couple

of minutes between each of three or four

stations than to try to rush three minutes

work into one at the last. Before start-

ing, the boiler should be well supplied

with water for the reason that most en-

gines steam best when a fair supply is

carried; the cool water fed by the injec-

tor when entering a large body does

not have the chilling effect that it does

when mixed with a smaller quantity. Be-

sides, when the water level is fairly high,

the injector can be temporarily shut off

when an extra demand for power is made.

Too high a water level on the other hand

is detrimental.

Between washings, the large amount
of foreign matter held in suspension in all

waters accumulates in the boiler, forming

a surface scum that is carried over with

the steam. This not only partially de-

stroys its effectiveness, for the reason that

steam has not the expansive power when
wet that it has when dry, but the soda,

potash, ammonia, and other chemicals of

an alkaline nature, have an insatiable ap-

petite for lubricants, eating them up as

fast as applied. As a result, the valves

and cylinders suffer from the friction in-

cident to the contact of iron moving on
iron, when destitute of that film of oil

that is absolutely necessary to smooth
running. With the balanced valve com-
monly used the cylinders require more oil

than the valves; that is to say, the quan-

tity that will keep the valves and valve

seats in good condition is not sufficient

for the cylinders: on the contrary, the en-

gineer can rest easy about his valves, if

he is certain the cylinders are getting suf-

ficient oil.

The quadrant on all locomotives should

be finely notched; there is a limit beyond

which it is not economical to hook the

lever back, this limit varying under dif-

ferent conditions, the atmospheric tem-

perature being perhaps the greatest fac-

tor, but the engineer handling a heavy

train must not neglect to move his re-

verse lever when the grade changes.

There are few roads in this country that

admit of setting the reverse lever in any

particular notch for any great length of

time. When "going into a hill." the lever

should be dropped gradually and not sent

to the corner in three or four installments

of six or eight notches each. It is sur-

prising what a reduction in the consump-

tion of water the careful handling of the

reverse lever will produce, and a propor-

tionate saving in heat can be made by

raising and forcing the feed water into

the boiler with the smallest possible

opening of the injector throttle. To se-

cure the best service from any injector it

should be well packed, all joints, particu-
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larly in feed pipe, absolutely tight. Some
engineers imagine that the greater

amount of steam mixed with the feed wa-

ter heats it to a higher degree, and the

steam used is returned to the boiler in

this way, but that it is more economical

to keep it there in the first place, observa-

tion will teach. Some men work their

injectors with 54 of a turn of the throt-

tle, the lazy cock cut up to the gurgling

point, while others seem to require three

or four turns, and the lazy cock in line

with the feed pipe.

It may not be amiss to mention the fact

that injector throttles need not be closed

so tight as to grind the valve into the

seat; in fact they are seated by steam

pressure and the mere contact of valve on

seat is sufficient. It is not uncommon to

find men who insist on closing all valves,

gage cocks, etc., so tightly as to perma-

nently injure them the first time they are

used. A strong man can readily exert a

pressure of 500 pounds to the square inch

when the thread on valve stem is fine, and

that kind of a man is as liable to put his

weight on the feed valves of the lubrica-

tor, where the difference in gravity be-

tween oil and water need only be over-

come as he is to use it on an injector.

In former years the "wide open throt-

tle" theory was warmly advocated: of

late, however, there has been less said in

commendation of this practice. E.xcept

at very high speeds, it is not safe to say

that the full throttle represents the maxi-

mum of economy. This is accounted for

by the fact that a moderate throttle open-

ing will tend to throw less weight on the

unbalanced portion of the valves, and the

wire drawing at the dome tends to super-

heat the steam passing down to the cyl-

inders, resulting in a smaller loss by cyl-

inder condensation. In addition, the

writer submits as a farther reason that the

limited steam space of the locomotive

boiler suffers from the intermittent draft

made on the steam supply, this irregular-

ity being caused by the alternate opening

and closing of the steam ports to cylin-

ders as controlled by the valves, creating

a pulsative movement that tends to the

carrying over with the steam the injuri-

ous surface scum of water before men-

tioned. By limiting the draft at the

throttle valve, this irregular demand is

neutralized by the long dry pipe, and the

current of I'eam flowing through the

throttle valve is a steady and continuous

one.

The keeping in proper condition of all

oil cups, as well as, the waste used for

sponging tops of driving boxes, and the

packing in cellars, will tend toward a re-

duction of trouble caused by heating of

bearings.

In cold weather, when it is necessary to

thin engine oil, use kerosene; while it is

not a lubricant, it will thin engine oil as

well as signal oil, and does not cost one-

fourth as much. There is too much sig-

nal oil used for this purpose, its cost

being greater than that of the best quality

of engine oil. An unfortunate lack of

knowledge in regard to the cost of sup-

plies, leads to a waste that might be

avoided if the information was at hand.

For instance, an air hose for a car or en-

gine costs $2.00; when bursted the head

and trimmings can be fitted with a new
piece of hose at a cost of 80 cents. Save

$1.20 by taking in the disabled hose.

Engine and trainmen are very careful

of white lantern globes that cost 8 2-3

cents each, while indifferent to the fate of

red ones that cost 53 cents each. An au-

tomatic coupler costs about $g.oo; a link,

at the present extremely low price of iron,

about 18 cents, a pin about 12 cents.

Steps should be taken to inform engine

and trainmen in regard to some line of

conduct that would make these savings

possible.

E.xcessive yard delays as well as the

killing of too much time on side tracks

greatly discourage men who are ener-

getic and ambitious; effort should be

made by those responsible to move
trains with such dispatch as is possible.

A great many cnginemen pride them-

selves on their ability to meet any possi-

ble breakdown. What to do and what

not to do, under a variety of different cir-

cumstances furnishes endless material for

roundhouse discussion. The skillful en-

gineer should be capable of meeting any

reasonable emergency that may come,

but unfortunately the matter of avoiding

a breakdown when it is posible to do so.

does not always receive the attention it

should.

Taking it for granted that no man
looks forward to accident in order to dis-

play his skill in blocking or disconnect-

ing, it is still a fact that closer inspection,

more careful handling, etc., will prevent

much of the expense so incurred.

Air brake literature is so plentiful and

cheap that no engineman need remain in

the dark, as regards this important fea-

ture of railway mechanics. The air gump
probably suffers as much from rough us-

age as any part of the engine; it is subject

to numerous ailments, yet when well

cared for, offers little trouble. Keep
glands well packed, give steam end one

drop of oil per minute, oil air cylinders

through oil cups, with a small amount of

valve oil, when they seem to show need of

oil by slightly groaning, use the throttle

carefully and the pump will seldom fail.

After standing idle for hours, the cylin-

der filled with water by condensation, the

pump is often started so suddenly as to

do serious damage to its delicate valve

gear. Start pumps very gradually, when
pressure runs up set throttle just wide

enough to supply train with air, adding a

fair margin for such contingencies as fall-

ing steam pressure, etc. ,

It is possible with careful handling to

us an air pump from shopping to shop-

ping without calling in the services of the

air-brakoman. and this with no other care

than that just mentioned. Enginemen
should strive to make trains stop easily

and as quietly as possible. It is safe to

say that the actual, though not always ap-

parent, damage done by a rough appli-

cation of the air brakes on a train parti-

ally equipped often exceeds the sum of

$5.00. It is a mistake to think that every-

thing is all right because couplings are

.left intact, and all wheels are on the track.

To this end trainmen should co-operate

as fully as possible with enginemen, and

when doing station work be careful to

make signals distinct and reliable. A
great many accidents occur at stations by

reason of trains parting back of air; this

might often be avoided, if enginemen

would train themselves to look back be-

fore beginning to stop train with air

brakes.

With all that has been said and written

in regard to the handling of locomotives,

the greatest advancement must come
through the medium of that personal in-

terest that every engineman should take

who is desirous of increasing his me-
chanical ability. The intelligent discus-

sion of such subjects as the columns of

the various railway publications suggest,

as well as the daily happenings that occur

to the men on any division, constantly

improve those who participate.

The encouragement of local officials

toward these discussions furnishes a

stimulus which invariably insures their

success, and which if withheld too often

foredooms them to failure.

In this day of close figuring, the ablest

man must and will come to the front.

The Composite Brake Shoe Company
are out with a neat little reminder of the

fact that they are doing business, in a

tastefully gotten up presentation of their

claims to recognition in the field of the

brake-shoe trade. A summary of brake-

shoe tests, copied from the table of aver-

ages of the Master Car Builders' Associa-

tion report of 1895, shows their product

with the cork filling in a very favorable

light, showing an average coefficient of

friction about equal to that of the soft

cast-iron shoe. The composite people say

this can be done, and at the same time

their filled shoe will have the wearing

endurance of the hard cast iron. The
Sessions Foundry Company, of Bristol.

Conn., have shown good judgment in

simply stating facts in their jJa x 5J4-

inch pamphlet.

^ i i

The Boston & Albany people are ex-

perimenting with a system of electric

lighting of cars in which a dynamo mount-

ed on one of the axles generates elec-

tricity that lights the lamps when the

train is in motion. A storage battery

keeps the lights shining when the dyna-

mo is at rest.
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Car Department.
April, 1808.

CONDUCTED BV O. H. REYNOLDS.

Erie Four-Wheeled Passenger Truck, est efficiency in braking is to be had only of the car, which gives a greatly increased

The standard four-wheeled truck here- by suspending the brake beams from the efficiency over the old style of hanging,

with, shows the improved brake rigging truck frame and between the wheels: the The wheel base of 8 feet gives ample

as applied by Superintendent of Motive length of hangers and connection of same clearance to allow of a correct design and

Power Mitchell in harmony with the to center of brake shoes, as well as the in- adjustment of the beams and hangers. In

-fr

Locomotive BnotneertnQ

BRIE FOUR-WHEEL PASSENGER TRUCK.

recommendation of Mr. R. A. Parke, who clination of hangers, to be considered as all prominent essentials the truck is dis-

later read his paper before the New York the important factors in designing the tinctively the evoluted product of the lat-

Railroad Club, on "The Effect of Brake brake gear. est practice for passenger-car service, a

Beam Hanging Upon Brake Efficiency," This truck has a brake rig designed on composite in the truest sense, for the

in which it was shown mathematically, those lines, and as a result has a braking wheel pieces, transoms, bolster and spring

and by actual trial figures, that the high- power of nearly 97 pe^ cent, of weight plank are all of flitch plate or sandwiched
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construction, a form that has been made
necessary by the increasing weight of pas-

senger equipment in recent years. The

dimensions in the ilhistration, which is.

in fact, a working drawing, will afTord a

ready means of comparison with other

four-wheel trucks, as well as to build from

if desired. The exhibit is chiefly valuable

as a record of the early adoption of an

improved braking system as far as re-

lates to its application to passenger-car

trucks, a record which places this road

among the first to adopt the means that

insures smoother and safer work in brak-

ing, thus giving a practical endorsement

to the finding of the highest air-brake

authority in this country.

Composite Car on the Erie Railroad.

Our illustration of the steam motor car

on the New Jersey & New York, a part

of the Erie system, represents a type of

car that is receiving attention from offi-

cials of roads operating branch lines

whose business has been made to suffer

by the encroachment of electrically pro-

pelled cars in the same territory, or whose

travel is too light to insure revenue from

regular passenger train service. This car

is very similar to that of the New Eng-

land Railroad shown in this paper last

November, and was also built by the

Schenectady Locomotive Works. The

Erie, it will be remembered, was prob-

ably the first road to build and operate

this style of car for suburban service,

having built a car almost exactly iden-

tical with this over forty years ago. The

picture explains the car, and the accom-

panying specification describes the en-

gine, for both of which we are indebted

to Mr. A. J. Pitkin, vice-president and

general manager of the Schenectady Lo-

comotive Works.

GBNBRAI. DIMENSIONS.

Fuel—Anthracite coal.

Weight in working order, car and en-

gine— 114,800 pounds.

Weight on drivers—74,900 pounds.

Wheel base, driving—8 feet.

Wheel base, rigid—8 feet.

Diameter of cylinders— 12 inches.

Stroke of piston— 16 inches.

Horizontal thickness of piston—4^2

inches.

Valve gear—Walschaert.

Kind of slide valves—American bal-

anced.

Greatest travel of slide valves—4^4

inches.

Outside lap of slide valves—54 inch.

Diameter of driving wheels outside of

tire—42 inches.

Driving box material—Steeled cast

iron.

Boiler:

Style—Circular upright, with steam

drum.

Outside diameter—Top. 63 inches; bot-

tom, 52 inches.
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Working pressure—200 pounds.

Thickness of plates in barrel and out-

side of firebox

—

'A. 9-16 and 11-16 inch.

Horizontal seams—Double, with welt

inside, quadruple riveted.

Circumferential seams—Single riveted.

Firebox, diameter—45^ inches.

Firebox, depth—475^ inches.

Firebox plates, thickness—Sides, 5-16

inch; tube sheet, 5-2 inch.

Firebox, water space—3 to 3K inches

all around.

Firebox, staybolts—Taylor iron, i inch

diameter.

Tubes, number of—31S.

Tubes, diameter

—

I'A inches.

Tubes, length over tube sheets—About

4 feet Syi inches.

Heating surface, tubes—589.6 square

feet.

Heating surface, firebo.x—53.3 square

feet.

Heating surface, total—642.9 square

feet.

is plain that proper precaution should be

taken to know that they are not like these

examples of bad working.

A Special Air Drive.

One of the latest uses of one of the

many valuable little air motors now so

indispensable in railroad work, which has

come to our notice, was that of driving

a pipe threading machine, as arranged by

Master Mechanic Barhydt, of the Buffalo,

Rochester & Pittsburgh, at the Rochester

shops.

It was in the case of piping freight cars

for air that the motor was brought into

a new use in machine driving, so as to cut

the pipe on the spot where needed and

save handling. The motor in this in-

stance is a double oscillating engine, 3x3
inches, which Was secured to the frame

of the pipe threading machine by a suit-

able bracket, and the arrangement then

ETCHING OP IRON AXLE.

Smokestack top above rail— 14 feet 10

inches.

Boiler supplied by two Sellers class

"N" improved injectors.

Water capacity—Twin tanks under body

of car—700 U. S. gallons each.

Engine equipped with one 16-inch star

headlight, magnesia sectional covering

on boiler, two 2'/<-inch Crosby side out-

let safety valves. Westinghouse automatic

air brake on drivers and car truck; one

Gollmar bell ringer.

i S i
An Object Lesson in Iron Axles.

The etchings shown in this connection

are from Master Mechanic John Bean, of

the Cleveland, Canton & Southern Rail-

road, taken from two car axles which re-

cently failed on his line. Their structure

is so plainly shown that comment can add

nothing to the story of the weakness they

tell. Etchings serve an admirable pur-

pose in dragging to light the lack of

homogeneity of metal, and had this test

been put to coupons cut from the forg-

ings. there is a strong probability that

they never would have been turned and

mounted. If iron axles must be used, it

taken to the yard where the piping job

was under way.

Connection to the yard air plant com-

pleted a most desirable and satisfactory

combination of motor and machine, since

it was possible to carry it to any point

and set it at work at once.

A very exhaustive circular of inquiry

has been sent out by the committee of the

Traveling Engineers' Association as-

signed to investigate the subject of lubri-

cation of locomotives. Twenty-six ques-

tions are asked which are calculated for

answer fully to supply information cover-

ing the whole subject. The chairman of

the committee, to whom answers should

be sent, is Mr. P. H. Stack, 1807 Seventh

avenue. Council Bluffs, la.

The Wabash Railroad management
have appointed a fuel inspector who has

charge of all men and engines on the sys-

tem so far as influencing the consumption
of fuel is concerned. This official has

issued a circular which reads; " An indi-

vidual account."

Harassing Inventions.

My recollection of the ever-increasing

stream of inventions intended for rail-

road purposes, leads me to believe that

there have been succeeding periods when

the invention of certain appliances was

in fashion. My earliest recollection was

the inventing of smoke-preventing tire-

boxes. Then came feed-water heaters.

Both these lines of invention were epi-

demic for a few years. The monotony

of Patent Office reports in those days was

slightly varied by improved reversing

gears, fastenings for tires and piston pack-

ing. That was on the other side.

I had scarcely begun to notice railroad

things in this country, when I was im-

pressed with the tremendous energy, fer-

tility and resourcefulness of car-coupler

inventors. That impression has not yet

had time to abate. The old generations

are mostly dead, but their successors are

still hustling. Then came the inventing

of spark-arresting smokestacks. But I

shall not pursue the painful subject.

Speaking of smokestacks and other

patent spark arresters, I think more

grief has been imposed upon enginemen

through that line of invention than

through all others put together. Not a

few railroad officials became rich from

the royalty paid on patented smokestacks

that were utterly worthless and were

forced into use merely by the influence

of the patentee. A stack that was largely

applied on Western railroads to be quick-

ly consigned to the scrap heap, was called

by trainmen the ice freezer. No heat ap-

peared to reach it.

I knew of a master mechanic who
invented a brand new spark-arresting

smokestack, and his friends assured him

(hat he had struck something better than

a gold mine. No matter how absurd

things may be invented by a railroad

officer, he will find a lot of toadies ready

to praise it.

This stack was applied to an engine run

by Joe Deitz. a droll Dutchman, who had

a short run that took him away about six

hours. When he returned, the master me-

chanic and a few admirers were waiting

at the turn-table to hear Joe's report of

the stack.

"Well, Joe," asked the master mechanic,

"how did the stack go?"

"Co?" called out Joe. "Vy. Mr. Vil-

son. he vent youst so fast as der enshine."

"But how did it work. Joe?"

"Veil, Mr. Vilson, he vork peautiful

;

but dere vas von liddle change I vant you

to make."

"What is that, Joe?"

"Veil, Mr. Vilson, you see that der traft

vas all town dot stack, and I like you

vould yust durn it uppside town."

Railroad officers are frequently too

modest to criticise inventions brought to

their notice, and some of them are kind

enough to recommend the man with the

patent model under his arm to go and
ask the editors of certain railroad papers
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for their opinions about it. I liave been

generously treated in this way, and have

received otTers of interest in numerous

inventions for the small consideration of

paying the expense of putting them upon

the market.

I shall close by relating a small inci-

dent connected with the examining of

patented appliances. One time when the

epidemic of inventing car couplers was

at its hight. a gaunt-looking individual,

whose appearance indicated an agricul-

turist out of luck, called at my otifice in

the company of an ancient carpet bag.

A curious thing connected with the in-

venting of car couplers is the large pro-

portion of patents taken out by farmers

and other people engaged in rural occu-

pations.

My rustic visitor intimated that he had

been sent by a master mechanic of my
acquaintance to get my advice about "a

little invention he had been working

upon."

"Take it out," said I, "and put it to-

gether. He drew from the bag a lot of

wooden pieces worked into shape by a

jack-knife, and proceeded to put them
together upon the floor. When he had

finished. I gazed at the apparatus, trying

to make out in what way it was going to

connect two cars together.

After considering it in all its bearings,

I said. "Well, friend, I do not see how
you expect that thing to work; but one

their light weight is only 31,000 pounds,

which is a reasonable figure for a car of its

capacity, 34 feet long and 8 feet 11 inches

wide outside of sills.

Our illustration of the body of these

cars is confined to the arrangement of

truss rods and body bolster, as they are

the parts by which the strength of the

body is gaged, thus allowing a very light

superstructure to be used, the details of

which are, in general, similar to well-

ing, on a detail notoriously weak in so

many cases, as to be the rule rather than

the exception. Malleable iron castings are

used exclusively throughout the car, and

have a place as stiffeners between the bol-

ster plates; the casting between the cen-

ter sills serving as a support for the two

central truss rods which are thus made

to deposit their load on the center plates,

and therefore have no tendency to deflect

the bolster; the two outer rods only being

i ' i'<" //
I 'a'

SOME DETAILS Ol'' UO.OUU-POL'ND BOX CAR.

thing, you have done that deserves men-
tion—you have made the most extraor-

dinary car coupler I ever saw."

The man looked up mfl^kly, in a startled

sort of way, and said, "Why. that's not a

car coupler; that's a potato digger."—-Ex-

tract from lecture by Angus Sinclair, on

"Reminiscences of a Railroad Engineer."

Some Details of a 65,000-lb. Box Car,

The Buffalo. Rochester & Pittsburgh

Railway has for a time had some new
65,000-pound capacity bo.x cars of wooden
type in service, that are worthy of men-
tion on the score of excellence of design

for cars of the kind, which means literally

a rigid adherence to the matter of strength

coupled with lightness. Superintendent

of Motive Power Turner informs us that

established practice, except in their cur-

tailed dimensions to secure lightness of

parts. The depth of truss at the cross-

ties is one of unusual drop, and attention

is invited to it; 34 J4 inches are the figures

for the distance at that point, and in view

ol the fact that a sufficient depth there to

properly take advantage of its benefits in

a reduced fiber stress on the rods is so

rarely found, this instance stands out as

an example of practice to be commended.

In the body bolster is seen a design that

shows by its center depth an ability to

stand up and preserve its alignment

against full capacity loads of the car. The
distance of 1714 inches over the upper

and lower members of the bolster at the

center, is one quite scarce in car bolsters,

and is therefore remarkable as another

instance of head work pitted aginst guess-

in a position to get in a bending moment.
An examination of the drawing will make
it plain that the location of two truss rods

at the origin of moments is a logical

scheme for a weak bolster and the cor-

rect thing for a strong one.

^ i i
The Baltimore & Ohio Railroad Com-

pany has improved its freight facilities in

Philadel;jhia very materially during the

past year. A new pier. No. 22 South,

which was completed in December, is 557
feet long and 140 feet wide, and is said

to be one of the finest in the city. Vessels

of the deepest draught can tie up on both

sides of the pier, thereby affording every

facility for the prompt handling of freight.

The pier and sheds are lighted with im-

proved incandescent lights, and well

paved driveways have been provided.
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Electric Distribution of Shop Power.

At the March meeting of this club, a

paper on "Electric Distribution of Shop
Power" was read by Mr. George Gibbs,

embracing some valuable information on
this subject, and bringing prominently

into view the losses in power to overcome
friction in belting and shafting between

the engine and machine countershaft.

Under the head of economy in shafting

transmission, figures were given to show
what was found in heavy machine drives

in railroad shops. The friction horse-

power required to drive belts and shafting

was that referring to the electric distri-

bution of power at the Baldwin Loco-

motive Works, with a table containing

an abbreviated list of tools operated by

individual moto^s, with the amount of

electric power supplied the motors with

no load, a light load and a full load. The
machines tabulated are widely in use in

railroad shops, and the table is appended

as an interesting and valuable contribu

tion to information not readily available

to the average shop manager, as to the

power consumed by the tools mentioned

in the annexed table:
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Flue Sheet

Cutters
Adjustable and Inter-

changeable.

Discussing Questions of Signaling.

The Railway Signaling Club held a

meeting at Pittsburgh last month, and

discussed a variety of subjects relating

to signaling. The most important paper

was on "The operation and maintenance

of a block system on a single-track rail-

road, as used on the C. N. O. & T. P.

R. R.," written by Mr. W. A. D. Short,

was read and discussed. The principal

points brought out in the paper and dis-

cussed were:

Questioning rule 4, which requires that

"Trains of an inferior right approaching

a meeting point within the limits of a

block, may pass the red signal and pro-

ceed to the siding when under full con-

trol." By decision of the majority of the

members, it was decided that signals

should be re-located, so that this rule

would not be required, it being a bad plan

to have trains run by a signal, under any

circumstances, when at danger.

The point in regard to the rule requir-

ing the engineer to observe the signal

change to danger before he passed it was

fully discussed. The sense of the meeting

in this regard was, that with the auto-

matic signals in use to-day this was an

unnecessary precaution, and that full con-

fidence should be placed in the proper

working of the signals; that the disad-

vantages of requiring the engineer to stop

balanced the protection to be afforded by

his using caution in going through the

block, so that it was very doubtful if

there was not more danger in taking the

indication as a danger signal in place of

the clear signal.

Cutting Tools made of

rough ^/s square tool steel

ground on their ends only

Ask for circular and price-list.

Ott. Mergenthaler & Co.,

Baltimore, IMd.

Mr. Q. W. Rhodes at Purdue.

Mr. Godfrey W. Rhodes, superinten-

dent of motive power of the C, B. & Q.,

delivered an address before the engineer-

ing students of Purdue University, on

February igth. upon "Experiences in the

Motive Power Departments of Railways."

Not many men have enjoyed a wider ex-

perience than that which has been had

by Mr. Rhodes, and few have observed

more carefully. His lecture, while deal-

ing with incidents, was full of serious

suggestions.

He first discussed the fundamental

principles which apply in the management

of men, and urged the value of painstak-

ing and considerate attention on the part

of heads of departments, sketching briefly

some of his personal experiences, and

leading his audience to a broad view of

the responsibilities resting upon those

who are called to direct the work of

others.

The dependence of practice upon the

application of correct principles was illus-

trated by a convincing discussion con-

cerning the defect of a detail of a loco-

motive, which had long been standard on

a leading road, and which, though parts

were repeatedly increased in size, could

not be held together until the general de-

sign was corrected.

He presented in a charming manner the

necessity for conducting experimental in-

vestigations under conditions of actual

service, and illustrated his point by show-

ing a switch lens, which when tested by

sunlight, as is often done, was blue, but

which when illuminated by the yellow

light of a candle, quickly became green;

also by exhibiting two red glasses which

were of entirely different shades under

sunlight, but practically the same when
illuminated by yellow light—that is, under

conditions common to practice.

The value of experimental research was

illustrated by a brief account of the Bur-

lington brake tests, and the modesty with

which the speaker referred to the diffi-

culties encountered, and of the far-reach-

ing effect of the results obtained, aroused

but slight suspicion in the minds of the

student audience, that he was the master-

ful leader in that great work.

The book department of Locomotive
Engineering has met with a great in-

crease of business lately, and we have

been compelled to get out a new edition

of our "Book of Books," which is the

catalog of the most popular engineering

books which we handle. Send for it.

@ i i
The little book called "Practical Shop

Talks," by Fred H. Colvin, which we

have just put upon the market will be much
prized by all classes of people interested

in mechanical matters and who admire

common-sense ways of doing business.

If we wished to stimulate the ambition of

an apprentice or young shop man, we do

not knowof anything better than inducing

him to read "Practical Shop Talks." The

youth who could read the book without

being stirred to help himself is not worth

helping. The price of the book is 50

cents.

i @ i
The Panama Railroad Company are

looking for a master mechanic to take the

place of the late D. G. Mott. who was

accidentally drowned several months ago.

The company offer to pay $225 a month

in gold, and grant the privilege, after ten

months' service, of two months' leave of

absence; one month at full pay, the other

at half pay. Parties willing to accept this

position would do well to communicate

with this office.

i i i
We have within the month received a

number of applications from railroad

companies and others for good draftsmen

accustomed to railroad work. If any good

draftsmen are looking for positions, we

should be glad to hear from them. Mas-

ter mechanics and general foremen who

are looking for positions would do well

to send in their names, as we frequently

have inquiries for such officials.
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Breaking of Eccentric Strap Bolts.

Some trouble has been caused on tne

Chicago, Burlington & Quincy Railroad

by the breaking of eccentric-strap bolts

on the heavy engines in fast service. The
straps in which the breakage occurred

were like Fig. i, and the bolts were in-

creased from Vi inch to i^ inches diam-

eter, with the idea that more area of metal

would meet the difficulty. These bolts

are seen to be in both tension and shear.

A change of strap to the shape shown in

Fig. 2, where the bolts were subjected to

tension only, effected a complete cure,

with ?^-inch bolts. The design of strap.

Fig. I, was one of the common forms

of strap construction several years ago,

and quite generally used when boiler pres-

sures were lower than they are now. They
furnish a good illustration of the effect of

position on resistance of parts to stresses.

receiving and shipping departments ex-

tensively. In the power house, new en-

gines, dynamos, etc., are about to be in-

stalled. They now have a capacity of

about 1,000 tons a month, which will,

of course, be greatly increased by the

changes now in process.

The Cincinnati, Hamilton & Dayton,

who have been devoting a great deal of

attention to the economical operation of

suburban passenger traffic, have recently

received from the Baldwin Locomotive

Works a steam motor car, capable of

carrying twenty-four persons. A pe-

culiarity about the car is that it has a

condenser in the roof, where the exhaust

steam is condensed and returned to the

boiler. The car was tested on the tracks

of the Philadelphia & Reading, and in

rfndrz:^,-

Fig. I Fig. 2

TO STOP BREAKAGE OF ECCENTRIC STRAP BOLTS.

A Flue Sheet Cutter.

A very handy device for cutting out flue

sheets has been put on the market by Ott.

Mergenthaler & Co., of Baltimore, Md.
It is a very simple device, uses commer-
cial bar steel for cutters, and ought to be

enonomical in many ways. Strength and

durability have evidently been carefully

considered, and up-to-date boiler-shop

men will want to know more about it.

In taking water on the fly, going from

Harrisburg one day last month, the engine

attached to the St. Louis express threw

water over the front end of the baggage

car and the liquid froze. The train was

delayed in Altoona station about forty

minutes to pry the door open and put the

Altoona baggage out.

i i i
The heavy business so far this year

—

showing, in fact, an increase of some-

thing like 40 per cent, over business for

corresponding period in 1897—has made
it imperative for the Sargent Company
to considerably increase their capacity,

and to that end they have recently in-

stalled a large 20-ton electric traveling

crane from Manning, Maxwell & Moore,
in addition to the cranes now operated,

and an additional saw of the latest and
most improved type manufactured by the

Q. & C. Company, and rearranging their

addition to its own weight pulled a box

car loaded with oats a distance of 38 miles

at speeds varying from 30 to 40 miles an

hour. The fire required no attention, and

received none during the entire run of

38 miles.

i S i
William Dinwiddle, the eminent pho-

tographer, of Washington, who has been

taking a series of views, both scenic and

industrial, for the Baltimore & Ohio
Railroad, has completed the outdoor

work, and is now engaged in making
proofs of the 800 or more negatives that

he secured during the summer and fall.

About one-third of this work has been

completed, and photographic experts

who have examined it pronounce it the

finest collection of its kind that has ever

been taken. One of Mr. Dinwiddle's

scenic B. & O. views has received hon-

orable mention in the Salon at the Car-

negie photographic exhibit in Pittsburg.

i i i
The New York Central Railroad Com-

pany are making extensive changes on the

Grand Central station at New York. To
increase the office accommodation they

are putting two extra stories on top of

the portion devoted to offices. The latest

joke of the day is, that the New York
Central are making the changes on their

station to give Chauncey M. Depew two
more stories.

ASBESTOS
FIRE-FELT

Locomotive

Lagging
is the

Most Efficient Non-Conductor,

The Strongest, Most Easily

Applied and Clean to Handle.

Vulcabeston

Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

.M ano ...

All Asbestos

Manufactures,

Descriptive Price List Free by MaiL

H,WJohnsMTgCo,
100 William St., New York.

Boston. Chicag;o. Philadelphia.
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The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features "which make it superior

'(O all others on the market.
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of the American Railways.

Adopted by the Government Railways of

France and Belgium and the Leading

English Railways.

SENT ON TRIAL . . .

MANUFACTURED BT

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.*.

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Rooling

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars "f^^ *'?'"' *''! *^'"

;; of 15 years use without

a failure. It is the ONLY GENUINE ASPHALT

CAR ROOFING IN THE MARKET. «««4<|44

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET.

^ ASHTON
MUFFLER
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Regulator.
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Open Pop Valves,
AND Gages.

THE ASHTON VALVE CO.
2ri Franklin Street, Boston, Mass.
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For Clean Cleaning.
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KunningCompounds on the P., X. &Q.
R. E. MARKS.

The p., X. & Q. have had a small lot

of compounds in service for the past few

months. and if there's anything that brings

out the character of the men, it's a lot of

new engines, whether they are compounds

or Gilderfiukes.

They put four of them on John Dusen-

bury's division, and John had a quiet talk

with the men and the traveling engineer,

and the compounds gave good satisfac-

tion from the start.

On the next division the compounds

raised Cain generally, and the division

superintendent was ready to condemn the

whole lot as being peace disturbers, and

no earthly use anyway. The general man-

ager was troubled, but he dropped ofif the

train to see Duzenbury one day, and see

what he thought about it. He had heard

of John's red smokestack business, and

thought better of John in consequence:

but he kept, this to himself.

"How are the compounds, John?" was

his greeting. When the general manager

thought compounds he couldn't talk any-

thing else—wasn't what they call diplo-

matic a bit.

"First rate," said John. "They're tak-

ing their regular trains over the division

every day on time, and not a word of

fault with 'em either. The men like them

on account of the coal premiums they give

'em. Some of the men drew $15 last

month."

"Too much money," said the G. M..

thinking about dollars instead of com-

pounds for a minute.

"Don't exactly agree with you in that,

Mr. Brewster. Just think it over a min-

ute. We divide the saving between the

company and the men. then the engineer

and fireman divide their half between

them. If each of them draw $15 or both

draw $30, it means they have saved $60

worth of coal over old practice. Out of

this the company get $30 clear gain over

the amount of coal allowed the men for

their runs. But you asked about com-

pounds, Mr. Brewster."

"Yes, that's it, John—compounds. I've

just been over on Jack Hughes' division

and he had a tale of woe as long as a

Methodist deacon's face. Compounds

wouldn't steam, wouldn't start a train,

lost time and raised h , I mean Cain.

generally. Said you must have some dif-

ferent engines from his, when I told him

you hadn't registered a single kick and

hadn't had any trains late that I knew of.

How do you explain it, John?"

"Don't." said John; "but if you'll send

four of Jack Hughes' engines over here

next week, I'll give him my four, and see

where the difference is. Come around

next month. Mr. Brewster, and I may

have a different story to tell."

"Say, Jolin, are you any relation to

Skinny Skeevers I've read about: this

seems like one of his go! durn—er—

I

mean confounded object-lessons."
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"Don't know Skeevers. wish I did,"

said Duzenbury, "might get some points

on the compounds and other things."

About a month passed, and Mr. Brew-

ster appeared again, and just as he

dropped off the train by Duzenbury's

office, one of the compounds pulled up

past on the main line, hauling her regular

train and making schedule time without

a whimper.

"Well. John, they're running, I see;

how are they doing, anyhow?"

"Fine. Even a little belter than the

others, if anything. What are my old

ones doing for Jack Hughes?"

"Raising the deuce with him. same as

these did. Says every man on his divi-

sion has lost what little chance they ever

had of salvation, swearing at those blank-

ety-blank engines. Says if you or any-

body else say they run all right, you must

be a twin brother to Ananias. His men

are down on 'em and so is Jack. He's a

good man, and has always done well, and

I'll be jiggered if I know what to do about

it. What do you s'pose is the reason

anyhow?"
"Well, if I was general manager, I'd

find out P. D. Q.. or sooner, why an en-

gine would do well on one division (sup-

posing, of course, that I didn't lie to you

when I said they did) and wouldn't do at

all on the next division. I don't want to

do any boasting; but if I was in Jack

Hughes' place, those engines would go.

How do I know? Because I had the same

racket he had for the first week. The en-

gines wouldn't steam, make time or any-

thing else a well regulated engine ought

to do. I knew they had run on other

roads, and there was no reason they

couldn't here. So when a man kicked or

came in late, I called him to the office and

had a little quiet chat with him. I told

him the compounds had come to st.iy, and

were going to stay, and if he wanted to

stay, too, he must do good work with

the engines. Told him that if he handled

'em right and used the same horse-sense

he did on his other engines, he wouldn't

have any trouble.

"Some of the boys got mad. and wanted

to know if I thought they didn't know

how to handle an engine right; but I just

said to them that there was a difference

between knowing and doing. Told 'em

they knew enough, but the trouble was

they wouldn't do it: that they were preju-

diced against the engines, and the sooner

they got over that the better, for if they

couldn't run them somebody else could.

You see the result. If Jack Hughes

hadn't let the men make him believe they

wouldn't run, he'd have done the same

thing, and everything would have been

'O. K.' That's the only remedy I know

of. Mr. Brewster, and if you'll send some

of Hughes' men down here, or let my
traveling engineer go up there, with full

authority, for a couple of weeks, there

won't be any more trouble."

"Well. I'll be jiggered." said the G. M.
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to himself; "I wouldn't have thought that

Duzenbury had so much sand or Jack-

Hughes so little."

P. S.—Compounds "go" on any divi-

sion now.

i i i
The Cuffin Toughening Process.

Under the above title, Mr. L. R, Pom-
eroy. the New York sales agent of the

Cambria Iron Company, read an inter-

esting paper before the Western Railway
Club at the February meeting. The ob-
ject of the paper was to make plain the

effects on the ultimate strength and elas-

ticity of steel when subjected to the tough-

ening process. The crystalline structure

of the material before and after the pro-

cess was admirably illustrated by means
of etched sections, showing the effect of

varying methods of cooling at different

temperatures. Our space at this time
will not allow of such a review of the

paper as it deserves, but the advantages
of the process were summed up as follows:

"ist. All the irregularities of forging are

relieved and the steel brought from an

irregular and coarse crystalline to an

amorphous state. 2d. The elastic limit

of the steel is greatly increased without

the loss of elongation or ductility, as

shown by the following test: An axle was
cut in two, one-half of it alone being

toughened. A tensile test piece, 4 inches

long between fillets and l-i inch in diam-

eter, was cut from each half, giving the

following results:

Mi Ui ^=s

Untoughened. 30.000 71.520 24.50 51.50

Toughened .. .44,000 72,020 24.07 57.20

From the above table it is seen that the

test pieces show the same properties in all

respects, except in the elastic limit, which

is worthy of note; the toughened piece

being 46.6 per cent, higher than the other

in that respect.

The International Correspondence

Schools, Scranton, Pa., have issued a

circular giving endorsements of the steam

engineering course by eighty-eight stu-

dents spread over nearly all the States of

the Union, Canada and Mexico. If any
of our readers are "standing on the

brink," uncertain about stepping into the

stream of knowledge flowing from this

school, wc would advise them to send for

this endorsement pamphlet.

The record of the Nickel Plate Road
during the recent period of industrial de-

pression has been remarkable, and it

speaks most eloquently of the conserva-

tive judgment of its managers. For this

road has made great and steady progress

in the material improvement of its road-

way and transportation appliances, and in

perfecting its equipment.

LOCOMOTIVE ENGINEERING.

A New Rod Cup.

This cup has been given the name of

"Bull Dog," from its holding-on quali-

ties; one of its strong points being that it

cannot lose itself or any part of it, with-

out a smashup or the gentle persuasion of

a sledge hammer. After the cup has been
bolted down to strap, the small dowel pin

D is driven home through hole in head of

screw and cuts its way into the brass. The
hole is then riveted over enough to pre-

vent pin working out, fastening the cup
securely to the strap.

There is no top section to lose, and
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the feeding plug and feeder cannot jar

loose.

The feeder works automatically, and is

on the principle of a pump, the rod being
moved at every revolution of the engine.

The proper lift of the feed rod is 'deter-

mined by the makers, and the top of feed-

er rod is ease-hardened to prevent being

filed off or tampered with.

The cup is also made for solid end rods,

and is made by the E. F. Gibbs Company,
Cincinnati, O.

The Chicago, Burlington & Quincy
have had considerable trouble from leaky

staybolts on engines standing in their

roundhouses with the stacks under the

smoke jackets. On boilers, after dump-
ing fires, the steam pressure dropped from

95 to 25 pounds pressure in three hours,

owing to the cold air drawing through
the jack stack flues and firebox. When
a cover board is put on top of the stacks,

the engines similarly situated as in the

foregoing, the pressure dropped only

from 65 to 50 pounds in three hours, and
best of all, the leaking of the staybolts

has stopped.

The world admires the man who is

quick to act on the experience of prac-

tical men and the judgment of scientific

experts. That man is also the man who

rises in authority and power.

The time has come for railway officials

to give close attention to what experi-

enced engineers have to say, and what

scientific experts in mechanics have to

say about graphite as a lubricant. En-

gineers say that pure flake graphite, used

as a preventive or a cure for hot boxes

and crank pins, and in the steam chests

and cylinders, makes the engine work

freer and easier, and enables the en-

gineer to handle the train better. Not

only does flake graphite do all this, but

it saves in coal, oil and labor, and pre-

vents many a train detention.

Prof. R. H. Thurston demonstrated

that working under the same number of

pounds pressure and traveling at the same

rate of speed, flake graphite mixed with

enough water to distribute it over the

bearings, did nearly three times more

work than the best quality of winter

sperm oil.

He also demonstrated that when 15

per cent, by weight of pure flake graphite

was added to the best quality of lubri-

cating grease the bearings were run

nearly six times longer at the same high

rate of speed than they were able to do

when lubricated with the same grease

without the graphite, and, furthermore,

when the flake graphite was used there

was no cutting, and the bearings were

in perfect condition.

Prof. Kingsbury and others have made

similar demonstrations, and it is probably

needless to add that in each case the

graphite used was Dixon's pure flake

graphite.

In Europe the subject of graphite lu-

brication is receiving special attention,

with most satisfactory results, and again

it is needless to add that it is Dixon's pure

flake graphite that is being used.

We shall be glad to send pamphlet and

sample to anyone wishing them.

JOSEPH DIXON CRICIBLE CO.,

JERSEY CITY, N J.
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For about ten days last month M. Soule-

croup, assistant superintendent of motive

power of the Paris & Orleans Railroad,

and a corps of five assistants inspected

very closely the electrical plant of the Bal-

timore & Ohio Railroad, at Baltimore.

The splendid work being done by the

the electric motors in the Belt Line tun-

nel has attracted attention all through

Europe, and M. Soulecroup's visit to this

country was for the express purpose of

investigating the ways and means of

operation. The Paris & Orleans Rail-

road is to be an underground line run-

ning from one of the suburbs of Paris to

the center of the city, and it is quite

probable that it will be equipped with

electric motors similar to those used in

the Baltimore line, except that they will

be much smaller.

We do not remember reading such

strong endorsements by railroad officials

as many of them have expressed concern-

ing Brill Perfect Truck, No. 27. One
general manager reports that on trial the

performance of the truck was so satis-

factory that they changed their entire

equipment to use it alone. The testi-

monials published in a recent pamphlet

show that the truck is very easy to main-

tain, sticks wonderfully well to the track

under the most adverse circumstances,

and makes the cars remarkably easy rid-

ing. Those interested ought to send for

the pamphlet to J. G. Brill Company.

Philadelphia.

Thirty-one thousand tons of steel rail,

ranging in weight from 75 to 85 pounds to

the yard, will be placed in the Baltimore &
Ohio tracks this spring. It is expected

that the work will begin by April ist

and be completed within three months.

Twenty-one thousand tons will be laid east

of the Ohio river, and forms part of the

40.000 tons purchased last summer, the

balance being the 10,000-ton lot recently

bought by the receivers for west of the

Ohio river.

kMniM^

The American Machinist Publishing

Company are sending out to their friends

a small box containing ten draftsmen's

thumb tacks, with the American Machinist

coat of arms on the face. When stuck

over a drawing, these thumb tacks give

it a very artistic appearance. People who

have use for thumb tacks can obtain a

box free by applying to the American Ma-
chinist. 256 Bro:\dway. New York.

During last month Angus Sinclair de-

livered a lecture on "Reminiscences of a

Railroad Engineer." to the railroad

branches of the Young Men's Christian

.\ssociation connected with the Delaware,

Lackawanna & Western, at Scranton. and

with the New York Central, at Madison

avenue. New York City. At both places

the lecturer was heartily applauded.

The IngersoU-Sergeant Drill Company,

Havemeyer Building, New York, have

issued a new illustrated catalog, show-

ing their mining, tunneling and quarry-

ing machinery. It is got out in excellent

style and gives a great many valuable

particulars about the industries it deals

with. Anyone interested in that kind of

work ought to send for the catalog.

s i ^
"Friction and Lubrication" is the name

of a small pamphlet recently issued by the

Joseph Dixon Crucible Company, of Jer-

sey City, N. J. It contains considerable

interesting matter on the subject treated,

and will be found a very valuable help for

men who are trying to get a mile or two

more to the pint of oil. It will be sent

free on application.

The Boston Belting Company have re-

cently issued an illustrated catalog, show-

ing the various kinds of garden hose,

nozzles, etc., handled by the company. It

shows pictures of more things than we

ever imagined were used in connection

with the watering of gardens. Those in-

terested in apparatus of this kind should

send for the pamphlet.

In a proclamation issued by Governor

Pingree, of Michigan, all people in the

State are enjoined from accepting free

passes on railroads. It also asks clergy-

men to stop accepting reduced rates on

railroads. Free rides and reduced rates,

the Governor alleges, rob the school chil-

dren of a certain amount of tax on rail-

road earnings.

The Buffalo Forge Company have se-

cured the contract for heating and venti-

lating the new State court house at Fort

Wayne, Ind. This is a very large con-

tract. The system to be used is the same

that is in use in the Auditorium in Chi-

cago, and in the new City Hall in St.

Louis.

S S i
The committee on the supervision of

standards and recommended practice of

the Master Car Builders' Association are

calling for suggestions in reference to

any modifications of the established stand-

ards, and recommend the practices of the

association arc justified by experience in

their use.

i i ^
It is reported that the Chicago, Rock

Island & Pacific people are about to equip

their principal passenger engines with

electric headlights.
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Filling the Hole.

BY I. D. SHAFFNKR.

Once on a time "Red" Parkinson was

an engineer on the Butte & Anaconda.

One night his fireman took sick and he

had to start from Butte with a newly ap-

pointed coal heaver, who was promoted

for the occasion. "Red" was known as a

hard hitter, and he had a way of intro-

ducing himself to a new fireman that an

experienced man did not relish. When
the new man arrived at the engine, "Red"

pointed to the firebox and said, "When
that hole is full you are done."

I think this was the first time the new

fireman ever looked into a firebox, and

as "Red" immediatly went over to his

side, he did not hear what the new man
said. From Anaconda to Stuart is a

nine miles down grade. As they ran all

the way down the hill, the new fireman

lost no time, but "merrily heaved away."

As the boiler head was outside of the cab,

"Red" never noticed the industry of his

new man. Sailing into Stuart, he found

a flag out, and had to stop for orders. As
he was a long time in the office, our brave

fireman had ample time to take "Red"
at his word and get the hole full. When
the engineer finally came out, he had a

time order, and seeing the black smoke
rolling and pointer standing at popping

point, he said nothing, but began to

pound the hog with a train of dumps out

of town. He had not gotten far when he

noticed the steam going back like a

home-sick Klondiker, and upon looking

across the boiler, lol our frisky fireman

was resting easily on the seat.

"We cannot both ride up here," said

"Red," in a fighting voice.

"I can," replied the happy fireman; "the

hole is full," and so it proved, as "Red."

swearing softly to himself, found out on

looking into the firebox.

"Red" was mad, but admitted that the

laugh was on him, and made the statement

that for once he could not take it out as

fast as the boy could put it in; but added
that he was badly handicapped that time.

Two hours was the time consumed in

digging it out. and poor "Red's" heart

was nearly broken.

Missoula. Mont.

Stealing the Qilderflukfe Fender.

A Minneapolis paper recently said:

"James Robinson, a bright young colored

man, who for twelve years has had charge

of the Milwaukee private car at this place,

is a happy man. He refused an offer of

$15,000 for his invention, the locomotive

life fender. It has been proven by engi-

neers and practical men an excellent

thing, and he expects to sell the right to

make it to some large manufacturing

establishment, reserving a royalty for

himself."

We are informed that Mr. Robinson

has applied for a patent on his invention.

but we are a little doubtful about his suc-

ceeding, because it seems to be a very

close imitation of the fender placed by

Professor Gilderfluke in the front of his

locomotive, which we illustrated in our

December number. To be sure, the

Robinson fender is one of the "lazy long"

sort of affairs that can be pushed out and

drawn in at the will of the engineer, but

it is for all practical purposes the same

as the Gilderfluke fender.

i i i

Western Locomotives Competing.

Some time ago the Chicago, Burling-

ton & Quincy and the Chicago, Milwau

kee & St. Paul exchanged engines for

trial on various passenger trains run by

the different roads. We have received

somewhat conflicting reports about the

behavior and performance of the engines

that were exchanged, and we did not pub-

lish any of the statements, because they

seemed to be one sided. We have re-

cently received a statement from a gen-

tleman who visited the officials of both

roads, and we think the facts of the case

may now be stated as follows:

The first thing that was definitely

proven was that each engine was the best

for the particular service for which it was

designed. The Q. engine ran away be-

hind in competition with the C. M. & St.

P. engine on the Milwaukee road, and the

C, M. & St., P. engine consumed 4.5°°

pounds more coal in a run of 207 miles

than the Q. engine on the latter road. The

philosophy of the case is said to be this:

The Q. engine was over loaded on the

C, M. & St. P.. and the C, M. & St. P

engine was under loaded on the Q. road:

so the C, M. & St. P. men claim that if

they had had a load nearer the capacity of

their engine, they would have made much

better showing on the C, B. & Q. tracks

This was proved on a certain division

where there is a heavy grade. The Q.

engine having a very large tank, kept on

without stopping, and profited by the

kinetic energy of the load and was able

to maintain a speed of 55 miles an hour

over a certain grade. Whereas the C,

M. & St. P. locomotive, on account of

having a small tank, had to stop for water

and from a dead stop get up to the same

speed on a grade. This showed the great

reserve power of C. M. & St. P. engine,

and had the Q. engine found it neces-

sary to stop for water, it could not prob-

ably have gone over the grade at a speed

above 25 or 30 miles an hour.

This leads now to a consideration of

what the two types were designed for.

First, the Q. engine, with 84Vi-inch driv-

ing wheels and 1,580 square feet of heat-

ing surface, was built to haul a fast mail

over a particular division which had com-

paratively light grades; while the C. M.

& St. P. engine, with 78-inch drivers and

2,245 square feet of heating surface, was

designed for a heavy train.

CLEANALL
The bright parts of
machinery tell the story

,
of attention given the

^^ machine as a whole by
its muster. Dullness, rust ordirt on cylinder head

indicates neglect and luck of pride. Let us tell

you how to make it easier to preserve or restore

a brilliant finish on enamel, brass, nickel or any
brik'ht nieta!. Will semi sample free to prove our

case. Full size I'ux 2.''.c. Write us. Chalfant
Novelty Co., 3X4 \Vitl>iish Ave., Cliicago.

The Crumlish

Portable Forge
For Rivet Heating.

The Original Barrel Bellows Forge.
19" diameter. Constructed of

Steel. Weighs 90 lbs. :: " ::

Used by the Leading Railroads.

SCND FOR CIRCULAR.

CRIMLISH FORGE CO.
miFFAin. N. Y.

STOW FLEXIBLE SHAFT CO.
FREDERICK SCHOFF. Prop.

26tliand Callowhill Streets,
PHIUDEIPHU, P*.

Mjr.uf jit'j'eis of

Flexible Shafts,
PORTABLE DRILLING,

APPING, REAMING
and BORING MACHINES,

Also Tools for Emery \H heel Grind'
ing, Metal and Wood Polishing.

Cattle Brushing
and Clipping.

Buiulers of ^Special

Machines for
Railroads,Bridge
and Boiler M'krs,
Contractors, &c.

THE REASON THAT

Brotherhood
Overclothes

ARE POPILAR IS BECAUSE
THEY HAVE SO MAtgY GOOD

POINTS —
Good Material, Good Work-

manship, Good Fitting and Wear-

ing Oual'lies, and this POCKLT. jtjtjt

KEEPS WATCH AND PENCIL IN PUCE.

My $4 Pants would like to make your

acquaintance.

Samples of cloth, measure
blank and tape free.

H. S. PETERS,
Dover, N. J
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New Caledonian "Infants."

The handsome passenger engine shown

in the annexed engraving was recently

designed by Mr. John F. Mcintosh, loco-

motive superintendent of the Caledonian

Railway of Scotland, and the class are

fondly spoken of by railroad men as Mc-
intosh's "infants." They are pretty big

[Trade-Mark Registered.]

•RAILWAYMoTIYE POYfER
^HJD Rolling STOCK'

NEW YORK, MAY, 1898.

of locomotives shown. Fifteen of these

engines have been built, and they are re-

ported to be doing admirable work.

The engines have cylinders ig x 26

inches, driving wheels 78 inches, and

have 1,500 square feet of heating surface.

The tractive power is 16,840 pounds. The
tenders are designed to carry 4,000 im-

No. s-

ing power than when it had the small

boiler and low pressure. The old cylin-

ders were used byshimming up the saddle

with a light and tasty-looking casting un-

der the smoke arch. This scheme of en-

larging the boilers on old 17-inch power
has proved beneficial in all cases coming
under our observation.

.^ .Jft^ 4 i^
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A Locomotive in Cliancery.

(CONTRIBUTED BY LODIAN, OK "UNDER
HIS HAT.")

There is a great river dividing the west-

ern and central sections of the Great

Cibirian (commonly corrupted "Siber-

ian") Railroad—the river Ob. Now it has

a fine half-mile bridge over which trains

run, but at the epoch this photo was taken

the bridge was not ready, so a temporary

track was laid on the ice. It was January,

1896, but the ice was not thick enough

on the passage of the first engine for a

test. Yet the division engineer thought

the ice would bear. The engine was get-

ting on across the river, when there was

a sudden and most uncomfortable sound-

caught in this predicament. The nego-

tiations for the possession of this photo

lasted over twelve months, and, singularly

and peculiarly enough, the expenses one

way and another attendant thereon ex-

ceeded $200. Therefore it is probably the

dearest railroad photo ever handled.

The 8,000-mile walking inspection of the

Great Cibirian and Russian railroad sys-

tem has been definitely concluded; time,

1 year 10 months I week (of which nearly

half the time not walked—resting and

inspecting here and there). The walk

was guarded secret throughout. The
pcchkom (Russian for walk) was entirely

scientific. Some 20 million ties were

walked over: .^.000 miles walked over the

Boston's New Union Station.

The mammoth Union Station in pro-

cess of erection for the roads entering the

city of Boston on the south side, is as-

suming such a tangible form, that some

idea may now be gathered of the immen-

sity of its proportions when completed.

It is designed to care for the passenger

business of the New England, the Boston

& Albany and the N^w York, New Haven

& Hartford roads, and will be the largest

passenger station in the world, with its

length of 700 feet, width of 600 feet and

hight of 106 feet.

There will be twenty-eight tracks on

the ordinary level for through trains, but

the disposition of these tracks is still an

ssiNc un'KU 'i\ I'l:

ing cracking, and the next instant down
went the locomotive, but only for a few

feet. Fortunately she did not leave the

rails. The track bent and swayed, but

remained true, and this prevented the en-

gine going to the bottom. She remained

suspended there in chancery until the

afternoon, when a stout rope was har-

nessed round the tender, and she was

hauled back over the rails to land. The
view taken shows the engine about the

middle of the river, which is here very

wide—a vast expanse of frozen waste.

Here and there on the ice is material for

the great bridge.

This is the most unique railroad photo

I have ever taken during my (equal to)

four trips round the globe. I do not once

recollect hearing before of a locomotive

snow and ice, 52 degrees below zero

(Reaumu0; walked through four moun-

tain ranges, crossed afoot, and not a single

mishap or molestation during the entire

journey. About 200 Russian engineers

were interviewed and also two Russian

Ministers of State.

In reply to inquiries, the total expenses

of the walk were a little over $3,000 (6,000

roubles. Cibiria and Russia are the dear-

est places on God's foot-stool in which to

live, and even this sum represents econ-

omy a la Scot.

The Baltimore & Ohio have recently

given an order to the Racine Fire Engine

Company for $56,000 worth of chemical

fire-fighting machinery—a very sensible

investment.

open question. The arrangement of

tracks for suburban service will possess

some marked innovations, the most im-

portant of which will be the manner of

arrival and departure of these trains at a

level below that occupied by the main-

line trains. The suburban trains will en-

ter upon two tracks, and, passing around

a loop, depart headed in the right direc-

tion without any switching or making-

up of the trains, heading in and heading

out. This implies either compressed air

or electricity for motive power.

From that portion of the stone en-

closure now up, the architecture is seen

to be of a massive and imposing order,

the buttressed walls having an air of sta-

bility that is entirely absent in the steel-

framed structures that are simply veneered
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with brick or stone. Recent observa-

tions of the progress made and the work
still to do, show that it will be some time

before this magnificent station will be

ready for business.Sit
Heavy Freight Traffic on Pennsylvania

Main Line.

A recent issue of the Pittsburg Post

says:

"During the month of March 3.649

trains passed over the middle division of

the Pennsylvania Railroad main line. Al-

lowing forty cars as the average train, we
have a grand total of 145,960 cars moved
over the road in one month. The average

length of a standard car these days is

about 34 feet, including the couplings, and

estimating on this basis we find that 758

miles of cars and engines passed over the

road in the time stated. Each car would
contain at least 25 tons, so that we can

Railroad, and it is said that Pittsburg and

the Pittsburg district furnish 25 per cent,

of the total freight traffic moved over the

main line of the Pennsylvania Railroad."

Bangor & Portland Locamotive.

The Cooke Locomotive and Machine

Company have recently turned out the

ten-wheeler shown, for the Bangor &
Portland Railroad. While there is noth-

ing remarkable about this engine, it is

thoroughly modern—a heavy engine for

that road—indicating that they are alive

to the advantage of heavy motive power.

The leading details are as follows:

Total weight in working order—110,000

pounds.

Total weight on drivers—84,000 pounds.

Total weight on truck—26,000 pounds.

Loaded weight of tender—78,000

pounds.

Boiler, heating surface firebox— 143

square feet.

Boiler, healing surface, total—1.747

square feet.

Grate surface—31^ square feet.

Style of grate—Hard coal, combined

water tube and pull bar.

Slide valve—Richardson balanced.

Slide valve travel—554 inches.

Steam ports

—

ifiixiS inches.

Exhaust ports—3 x 18 inches.

Lap—No inside lap; 13-16 outside.

Center of boiler from rail—7 feet 8/4

inches.

Top of stack from rail— 14 feet 3 inches.

Tank, water capacity—3,700 gallons.

Tank, coal capacity

—

614 tons.

s i g
In describing the Baltimore & Ohio old

locomotives last month, we said that the

photographs from which the cuts were

made were loaned by Mr. J. Snowden

r.ATES-]' I'OnKE TBN-WHBRLEK.

easily perceive that over 35,480.000 tons of

freight passed over the division in the

time mentioned above.

"This is a prodigious freight move-

ment, and it shows the wonderful re-

sources of the Pennsylvania Railroad and

the immensity of its business. It takes a

passenger train thirty hours to run from

New York to St. Louis, a distance of

about 1,063 miles, and if all the freight

cars mentioned above were to move past

Pittsburg in a continuous train at the

rate of twenty-five miles an hour, it would

take thirty hours for the train to pass

without making a single stop.

"If an attempt is made to imagine a

train rushing by at the rate of thirty miles

an hour, and yet requiring thirty hours to

pass a given point, some idea of the won-
derful business handled by the Pennsyl-

vania Railroad may be obtained.

"The great bulk of this freight business

passes through this city, coming in from

the Panhandle and the Ft. Wayne, which
arc the great feeders of the Pennsylvania

Total wheel base of engine—21 feet ii

inches.

Driving wheel base— 11 feet 6 inches.

Cylinder— 19 inches diameter by 26

inches stroke.

Driving wheels—Six, 54 inches diam-

eter.

Engine truck wheels—Four, 26 inches

diameter.

Driving axle journal—8x8?^ inches

long.

Engine truck axle journal—5 x g}i

inches long.

Boiler, type—Crown bar, extended

wagon top.

Boiler, working pressure—180 pounds.

Boiler, diameter first course—60^
inches.

Boiler, firebox—42 x 108 inches.

Boiler tubes, number—252.

Boiler tubes, diameter and length—

2

inches by 12 feet 254 inches.

Boiler, thickness of shell—9-16 and ^.
Boiler, heating surface tubes— 1,604

square feet.

Bell, the well-known patent attorney,

of Pittsburgh. This was a mistake, for

we ought to have said original drawings

instead of photographs. The drawings of

the engines were made by Mr. Bell, who
was then chief draftsman for the Balti-

more & Ohio. The drawings are really

fine works of art.

i i i
They have on the Pittsburg, Ft. Wayne

& Chicago a favorite engine, which the

trainmen have dubbed with the nickname

"Billy McKinley." The reason they have

applied this name to the engine is that

she is always ready for business and

never meets with failure. Through a

blunder of someone in charge, she got off

the track at the end of the switch lately,

and another one. which has been dubbed
"Mark Hanna," was ready to help her

back on the track, but she backed right

on without any assistance. The boys say

that is a very good augury for the Presi-

dent of the United States. /

/

/
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St«el Eccentrics on the Erie.

The time-honored practice of making
eccentrics and straps of cast iron has

given way to cast steel on the Erie Rail-

road, and this is a fact worthy of note;

but the design of the wearing surfaces in

order to utihze the strength of that ma-

terial and at the same time avoid its well-

known propensity for cutting and seizure

when two surfaces are in frictional con-

struction is to receive between the flanges

a Magnus metal ring, 9-16 inch thick and

2^ inches wide, which is sawed trans-

versely into three equal parts. The ring

is turned and bored to a free fit, and is

therefore loose when between the eccen-

tric and strap. There are three J^-inch

oil holes in each section of the ring to in-

sure good lubrication, and divide up the

frictional resistance over the inner and

Locomotiie EttgineerinQ
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tact, is what it is particularly desired to

show in our illustration, from drawings

kindly furnished by Superintendent of

Motive Power Mitchell.

In section, the wearing parts of the

eccentric and strap are exactly similar,

both having a depressed surface at the

center, with flanges at the sides; the strap

being in this respect of practically the

same shape as when made to fit a tongue

on the eccentrc. The object of this con-

outer surface, thus giving four bearing

parts to take the wear instead of two as

by the cast-iron method. We are aware

that interposition of soft metal between

these parts has long been the practice on
foreign roads, and to some extent in this

country. This design, however, whether

new or old. seems, from the results ob-

tained to be in many respects an im-

provement on existing eccentric prac-

tice.

"Fads and Fancies."—No. 5.

This month's chart shows a departure

from the designs of the times (1863), and

was built from designs of M. Petiet, then

chief engineer of the Northern Railway of

France, for use on his lines. The twelve

wheels were 3 feet 6 inches in diameter,

and they were grouped in sets of six.

Each set was driven by a separate pair

of cylinders, which were, approximately,

14 by 14 inches. There seems to be a con-

denser arrangement on the boiler, and it

looks as though the smokestack might

have been used as a feed-water heater.

The sand ought to have kept dry in such

a sandbox. It is not just clear what the

object was in bringing the stack back

so near the engineer, unless to keep his

head warm or to heat his coiTee can.

As will be seen, the steam and exhaust

pipes form quite a network outside the

boiler, and apparently lose much heat by

radiation. The engine weighed about 59

tons.

Shop Radiators.

A good many fads have had the benefit

of trial in steam heating of shops, giving

scope to schemes in location of heaters

that made the men who had to put up

with them hot enough—in a figurative

sense—as the overhead system is guaran-

teed to do; but to warm up a chilled

anatomy in the shop, an ordinary simple

radiator with plenty of heating surface,

located near the work, is the most effi-

cient for the purpose. Many of these, and

good ones, too, are home made. The
New York Central car shops at Buffalo

have heaters of their own devising, that

are made of cast-iron pipe of about 8

inches diameter, in the shape of two

U-sections bolted together by means of

flanges at the center. This radiator, sit-

ting on the floor on short flanged bases,

is about 5 feet long and 3 feet 6 inches

high. A drain cock at the bottom and

steam pipe connection at the top is all

there is to this simple and liberal heating

apparatus, of which there are two to the

width of the shop and located between

tracks the whole length. The men keep

warm, and can work with comfort, with-

out an ever-present desire to make a

periodical sneak for the purpose of thaw-

ing out hands and feet. A mistake is

made when a shop is not kept warm
enough for men to work with comfort; a

mistake from two standpoints—humane
first, and financial next.

There seems to be an epidemic of

rotary-engine fever sweeping over the

country, judging from the number of

patents on these delusive "steam chewers"

which have been granted. If the germs of

this disease are being imported from

abroad, a high tariff is in order; there are

enough freaks of the kind here already.
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H«w to Lay Out a Locomotive Boiler
—Metliod of Laying Out the

Side Slieets.

BY HENKV J. RAPS.

Fig. I represents the end elevation of the

inner and outer side sheets. The drawing

should be made full size. It may be laid

out on the back head-plate. The location

of the staybolts should be marked ofT on

the line which represents the outer sheet

and lines be drawn normal with the con-

tour of outer sheet to bisect the lines rep-

resenting the inner side sheet.

Fig. 2 represents a section of the left

side of fire-box and shows a part of back

and flue sheets.

Fig. 3 represents a section of the left

outer side sheet; also a section of the

back head and throat sheet.

The location of seams and bolts in rela-

tion to the end rivet holes in ring are

noted by figures and need no further ex-

planation.

In laying out the holes in side flanges

of end sheets for fire-box and end scams

of side sheets, it is best to make two tem-

plates the thickness of side sheets; one

template to be bent the shape of end

sheets, the other left straight to lay out

side sheet.

If there are but one or two boxes to

lay out, a flexible strip of wood the same

thickness as side sheets will answer the

purpose.

To lay out the horizontal rows of stay-

bolts, a piece of hoop-iron may be used

and placed upon the inner line of Fig. i.

.^s this line represents the side sheet and

first place, the metal has a greater heat-

conductivity, and so, for a given friction,

induces a lesser heat, and therefore less

expansion, in the bearing. Secondly,

when the metal runs, it acts as a lubri-

cant and prevents seizure for a while; for,

evidently, the "brass" can't seize the pin

so long as a layer of this fluid metal is

interposed. When this is all thrown out

(and the oil hole stopped up), the trouble

begins.. An engineer's nose is usually

his sentinel in such cases, but often the

first intimation comes from the white

metal, which, by giving timely warning,

enables him to "avert the catastrophe,"

as newspapers would phrase it. When the

"threepenny bits" begin to fly, the runner

knows it is time to think about giving up

his train. It's no use trifling with a hot

k X ^ K i
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Wabash Ten-Wheeler.
This engine lias been recently turned

out by the Pittsburg Locomotive Works
for the Wabash Railroad, from designs

furnished by Mr. J. B. Barnes, superin-

tendent of motive power and machinery.

The leading dimensions and data follow:

Total weight of engine in working
order—137,000 pounds.

Total weight of engine on drivers— 108,-

000 pounds.

Driving wheel base of engine— 14 feet.

Total wheel base of engine—24 feet 5j4
inches.

Hight from rail to top of stack— 14 feet

7 inches.

Cylinders, diameter and stroke— 19 .x 26

inches.

Type of brakes—Westinghouse Amer-
ican.

Water capacity—4.500 gallons.

Fuel capacity— 10 tons.

Weight of tender with fuel and water

—

90,000 pounds.

There are several details which diflfer

from the usual practice, among them be-

ing the coupler on pilot, the square num-
ber plate on the smoke-arch door and

the straight handle beneath it. The cab

is dropped lower than the running board.

The stack is "narrow waisted," the idea

being to obtain the best results from the

draft on the fire. The strap on back end

of guides and the rocker-arm connection

with valve rod are also out of the ordin-

arv.

A Slipping Cure.

We once in a while, in our travels, run

across an over-cylindcred old-timer that

is not ripe for tiie scrap man, and yet is a

stench in the nostrils of the party that is

responsible for getting somewhere with

her. These frolicky old birds need an

automatic sanding device to hold them

down to the r.iil, but sand is tough on

tires. A heavy cast-iron deck has been

found very effective in curbing the ten-

dency of such engines to jump fences, and

it is as cheap a method as any to over-

come a bad design, or prolong the life of

what is at best a failure.

There are other uses for the heavy deck

besides the one of adhesion. It has been

used to lift a portion of the weight off an

I'lT'rSIiUHlill TUX-WIIEKr.EK roR THK \VAB.\SII.

Slide valves—Richardson balance.

Piston rods—Steel, 3J/2 inches diam-

eter.

Diameter of boiler at smallest ring

—

6254 inches.

Diameter of boiler at back head

—

73%
inches.

Crown-sheet supported by radial stays

— I inch diameter.

Staybolts— I inch diameter, spaced 4

inches from center to center.

Number of tubes—300.

Length of tubes over tube sheet— 14

feet 3 inches.

Length of firebo.x. inside—loi^ inches.

Width of firebox, inside—42^4 inches.

Working pressure—200 pounds.

Grate surface—29.92 square feet.

Heating surface in tubes—2.223.27

square feet.

Heating surface in firebox— 186.16

square feet.

Total heating surface—2,409.43 square

feet.

Diameter of driving wheels outside of

tires—63 inches.

Diameter and length of journals—8 x

10 inches.

Diameter of truck wheels—30 inches.

Diameter and length of journals—5 x 9
inches.

Where Railroad Fares Are High.

A gcntletnan who has spent some time

at Panama has recently written:

"I took a ride with the superintendent

over the Panama railroad yesterday. This

road is one of the best paying pieces of

property in the world. It has made big

fortunes for its owners in the past, and

to-day its receipts are far in excess of its

expenditures. What do you think of pay-

ing $200 to ride from New York to Bos-

ton, or $450 for a first-class railroad ticket

from New York to Chicago, $1,000 to go
from the Atlantic to Salt Lake City, or

$1,500 to be carried over the iron tracks

across the continent to San Francisco?

Such a rate would be about 50 cents per

mile, and this is just what the Panama
Railroad Company received for every pas-

senger it carried for more than thirty

years of its existence. The length of the

road is forty-seven miles, and the fare up
until i88g was $25 in gold. All through

passengers on the New York steamers

who have tickets for Panama are now
charged $10 in gold for this railroad trip,

and the local fare from Colon to Panama
is $4 in gold, but the baggage rates

at 3 cents a pound make this much
higher, as only 15 pounds are allowed

free."

engine truck and deposit it on the drivers.

.•\ case we can recall at this time is that

of some moguls that were required for

permanent yard service as switchers.

These engines had their pony truck re-

moved, which transferred the load that

had been carried by the truck, back to

the forward drivers. The excessive weight

there quickly manifested itself in tire

wear. It took over 12,000 pounds of cast-

iron deck to counteract the overhang and

reduce the load on the forward wheels to

a safe figure, and is the greatest weight

we ever heard of used in this connection.

The Bethlehem Iron Company, South

Bethlehem, Pa., have been given the

order for the shafts for the engines which

the Metropolitan Traction Company of

New York City will install in their new
power-house. These shafts are 37 inches

in diameter, 27 feet 4 inches long, with

a 16-inch hole through them. They are

made of fluid compressed open-hearth

steel, annealed, and are hydraulically

forged on a mandrel. The Bethlehem

Iron Company is the only forge in this

country cciuippcd for turning out work
of this character and magnitude. The
cranks will also be made by this company.
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Practical Letters from Practical iVien,

All letters in this Department tnust have name of author attached.

Selection of Books for Enginemen.

Editors:

With the great array of good books by

good authors in the railroad field, it

would seein that there could be no reason

why the progressive fireman or engineer

should not be entirely up to date, and

thoroughly posted in both the practical

and theoretical branches of his business.

The very fact, however, of so many good

books to select from, we believe, has a

great influence with the average man
towards retarding instead of assisting

him in his education. I have been asked

many times by bright, intelligent fire-

men: "What is the best book for us to get.

to post ourselves up with?" On asking

them what books or authors they were

familiar with, some would say Sinclair's,

some Grimshaw's, others Roper's, still

others Forney's, until we would nearly

become bewildered. Our answer would

generally be that we had read many,

studied a few, but that we were only

familiar with two, Sinclair's and Roper's,

and that the latter we consider best for

stationary work; but for an educating,

plain and comprehensive book on the

locomotive, and a work that, when studied,

would never be forgotten, we would

recommend the former. Sinclair's book

on "Engine Running and Management"

is a book without frills, and can be under-

stood by an ordinary mortal without the

aid of a dictionary. It is possible that

1 am partial to the above work, as it was

the book placed in my hands as a fireman

by the best engineer I ever fired for, and

I have fired for many good ones. What

I know of caring for and running an en-

gine and of valve motion I owe to good

engineers, Sinclair's work and careful ob-

servation.

I do not advise, however, men study-

ing the air-brake part of above mentioned

book, although it is good; but there are

specially prepared books on this sub-

ject (air) that will be found better for the

average air-brake student.

It would seem that many books, called

authorities, are written more with a view

of showing forth the author's educational

advantages and a lot of high-flown

language, jaw-breaking words, etc., than

with a view of assisting the average fire-

man or engineer to an intelligent com-

prehension of the locomotive. Not long

since. I was shown a book on combustion,

and while I plead guilty of having a fair

education and of reading much on this

same subject, I must also plead guilty

to a dizzy sensation and a feeling that I

must be either dreadfully ignorant, or the

author of said book dreadfully smart "and

fearfully and wonderfully made." At

school I had studied a little Greek and

Latin, but I could not remember of see-

ing any of said book's language there;

so, after careful thought, I concluded it

was a two-thousandth century edition of

combustion printed in the King's Eng-

lish by a Liverpool Irishman. Since read-

ing up "Gilderfluke's Engine and Coup-

ler," I have had thoughts that perhaps

above mentioned book was also a "josh."

To firemen all over the country I would

say: If you want to be posted on your

business and wish to be considered smooth

engineers, only study books printed, or

rather written, by men who "have been

there." and who write practice and not

theory alone. Only a man with a poor

Two Engineers on the Delaware, Lackawanna
tV- Western who frequently take turns in

running the same engine. One weighs 3G0
I)Ounds and the other 130.

education or poor taste will attempt to

use language that the lowliest cannot

understand. The best teachers we have

ever had used the simplest language, and

while I am far from being brilliant or wise,

I am learning that a good deal of practice,

with careful thought attached and with

the experience of bright, practical men
connected by reading sensible books, will

give better results than a good deal of

theory where practice is a secondary con-

sideration, and where the student's guide-

book necessitates the use of a dictionary

every minute.

I do not wish to be understood as ad-

vising the non-use of a dictionary, as a

student or reader should always have one

at hand for reference. I merely intend

offering sensible suggestions to those who
are the future engineers and who wish to

become intelligent, useful men. Read
plain books, and do not try to learn

everything in one day, one year or fifteen

years. We will never "know it all" in this

life.

Do you know that the average scoop

of coal weighs 13 pounds, and that if only

one scoop is saved in each mile, that in

your 100 miles you have saved 1,300

pounds of coal, and that, at $5 per ton,

you have saved your wages for this mile-

age, and this is a very small saving? Many
a poor fireman who is spading coal in the

rear end of an engine, whose eagle eye is

a "long stroker," could save even this

amount of coal if he was taught how. But

"Daddy Pound 'Em Hard" never fired

any to speak of, and is fearful of going

down in the "kitchen." as he might fall

off; so the only assistance our poor stoker

gets is what the traveling engineer tells

him on his monthly tour, and as said

traveling engineer is so busy watching

"Daddy Hit 'Em Hard's" links to see if

they are dragging on the ties, the poor

devil wastes enough coal before he

"catches on" to fill an elevator, to say

nothing of what "Daddy" makes him
waste. His only salvation is a sensible,

comprehensive book. You can bet old

"Daddy" never read Sinclair's "Locomo-
tive Engine Running and Management."

L. D. Shaffnur.
Missoula, Mont.

Electric Liglit from Car Axle.

Editors:

I notice in your April number that the

Boston & Albany people are experiment-

ing with a system of car lighting from

electric power generated from car axle.

For 3'our information I would bring

to your notice the fact that the Atchison,

Topeka & Santa Fe Railroad has had in

service for the past five months over fifty

coaches equipped with the system fur-

nished by this company.

These cars comprise those in every kind

of service, and are rendering excellent

satisfaction, giving a brilliant light, thor-

oughly under control, and passengers can

read easily in every part of the car.

The dynamo is fastened to truck frame

and run by a belt from a pulley fastened

on axle. The current generated by the

dynamo is run into one of two sets of

storage batteries; the lights burning off

of one set of batteries while the other set

is being charged. At stated periods the

battery switches are thrown over, allow-

ing exhausted batteries to be charged and

lights to burn from full battery.

All functions of the dynamo and bat-

teries are handled automatically by a

switch-board placed inside of car: the

train crew merely turning on or off the

lights or dimming them at their pleasure.

Each car is a unit; but in case of failure,

two cars are easily connected, the lights
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in both cars burning from the car de-

sired.

In case dynamo fails to work, there is

always sufticient power in batteries to run

the lights sixteen hours at full candle-

power.

Some of these cars run on limited trains

from Chicago to California, with no at-

tention besides being oiled by car in-

spectors, and they are in postal-car ser-

vice, with long service under light before

starting on run. But instances of failure

of light have been exceedingly rare; so

that the distrust with which a railroad

man is inclined to regard an electrical ap-

pliance has been overcome by the beauty

of the light and ease of managing it.

T. S. REILI.V,

Inspector's Ofiico, National Electric

Car Lighting Co.

Denver, Col.

Abu.se of Engine Oil.

Editors:

Enclosed I take pleasure in handing

you a performance sent me of Engine 135,

on the Houston & Texas Central Rail-

way, which explains itself, and in the

writer's opinion explodes the theory ad-

vanced in your comments on the writer's

letter in your April issue respecting the

limitation in the application of lubricat-

ing and cylinder oils for locomotive uses.

The performance statements of the

Houston & Texas Central Railway show
nine locomotives averaging upwards of

290 miles on the one pint of valve oil, and

65 miles to the one pint of engine oil, and

the general average of their upward of 100

locomotives in all classes of service is

about 150 miles to the pint of valve and

45 miles to the pint of engine oil. The
facing of valve seats and boring of cylin-

ders is almost unknown on this road.

But there are still a few railroads and a

few railway journals in this coimtry ad-

vocating the application of both cylinder

and lubricating oils by the ''fire-engine

process," and of course at a cost per

mile run of upwards of double what it

should cost.

The performance being made on the

Houston & Texas Central Railway is now
duplicated by at least 70 per cent, of the

railways of this country. This great sav-

ing to railways has been brought about

in the past ten years by railways adopting

the method of lubricating their locomo-

tives and cars upon the mileage plan.

In the writer's opinion, there is not

to-day a locomotive engineer, nor those

that run locomotives before the flood

either with or without cylinder oil, that

knows just how many miles or how far

they can run a locomotive with one pint

of oil, if the oil is of good quality and is

made to do what it ought to do. The
slushing of oil into a pair of cylinders

that are riiechanically out of shape, by
engineers that carry more water in the

smokestack than in the boiler, will not

cure the defect, and is a dead loss to the

railway permitting such extravagance.

There is no reason why every railway

owning and running locomotives in this

country should not make as good a show-

ing as the performance on the Houston
& Texas Central Railway, and with no

risk of sending their locomotives into

the shops "with cylinders looking like a

bird's-eye view of the Rocky Mountains."

The slushing of oils into cylinders or on

machinery will not cure mechanical de-

fects or protect heating.

Cincinnati, O. J. S. PATTERSON.

Office of Superintendent of M. P. & M.
Houston, Texas, April 5, 1898.

J. S. Patterson, Esq., Cincinnati, O.:

Dear Sir—Complying with my letter of

even date, I give you below a statement

of the performance of Houston & Texas

A PENNSYLVANIA GENERAL SUPERIN-
TENDENT PULLING 'EM IN.

Central engine No. 13s from October,

1895, to February, 1898, inclusive:

Miles made since first placed in ser-

vice—124,020.

Pints valve oil used—420.

Average miles per pint valve oil—295.28.

Average miles per ton of coal—50.9.

Coal used—Bituminous.

Average train—About six cars.

Grade— 1.2 per cent.

This is a Schenectady engine, having

19 X 24-inch cylinders, 69-inch wheel, and
weighs 118,000 pounds. We have eight

other engines of the same type, and put

into service at the same time, which are

making a similar performance. This en-

gine has never had her valve seats faced

since she has been in the service, and the

cylinder packing has not been renewed.

The valve seats and cylinders are nice

and smooth, consequently you can see

the engine has cost nothing extra for

repairs.

S. R. TuGGLE,

Supt. M. P. & M.

Breaking In Locomotives.

Editors:

In connection with your correspon-

dence on engines, I submit what I trust

will be of value to a number of your read-

ers, particularly engineers, on the proper

method of breaking in or starting new and

overhauled engines. If properly started,

many a man will be saved trouble, and

companies saved unnecessary expense, be-

sides reducing possibilities of serious de-

lays.

After a careful examination and oiling

of all parts requiring it, the engine should

be run very slowly for the first ten miles,

with frequent stopping to see if anything

shows a tendency to heat. Never let a

journal get hot, for here are some of the

sure results from heat: A cast-iron box
with a brass bearing is a very deceptive

thing. The brass is very liable to get

warped or twisted and change the original

bearing, and is pretty sure to lose its

tight fit in box. The box itself will be

found to have sprung from heating, and

though you may cool it down and get it

to run cool for a while, it is very liable,

after getting a little side play, to get hot

without any apparent reason. This has

been caused from first heating. Never

take for granted that the engine will stand

fast running; but take it slow, and give

everything a chance to come down to a

bearing without getting hot.

The wedges should be pulled down and

kept perfectly free until you are satisfied

the boxes are in shape to set them up, and

then they should be properly adjusted.

Rod brasses also come in for the same
care, for if allowed to heat, they change

their bearing; but, unlike bo.xes, rods can

be taken down and brass refitted very

easily. With solid rods the bushings are

invariably loose after heating, and have

to be shimmed or renewed. This may not

be noticed on trial trip, and after engine

goes into regular service will cause seri-

ous trouble to men and train service.

Valves, valve seats, cylinder walls and

packing, having the pores of iron open

after boring and facing, require careful

attention, slow, easy running, and oil to

get down to a glossy surface, before they

can be depended on. Eccentrics and straps

are the same. I don't know of any branch

in railroading where the saying of "an

ounce of prevention is worth a pound of

cure," is more applicable than in starting

an engine in service; for I believe the first

twenty miles an engine makes, she is

either made or spoiled.

To look at it mechanically, it is only a

process of grinding of parts to their

proper bearing, and if done slowly and

carefully, it will repay ten-fold the atten-

tion and labor it costs.

With an engine started this way. the

boxes will run five or six months before

the packing need be disturbed, and where

the binder or brace must be removed to

take down cellar, the packing of a box
is no small job, and will be found pretty

expensive. Shoes and wedges come in

for their share of attention, and many a

disagreeable pound will be avoided if their

faces are properly started for wear, A
rough-worn wedge set up snug will cause
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a hot box about as quick as anything I

know of; and if the box sticks (or as a

great many say, "stuck wedge"), you have

got a disagreeable job on your hands.

Guides and cross-heads should be

watched carefully, tor if they show a ten-

dency to heat, they can often be saved by

the adjustment of a liner in guides. Links

and connections very seldom give trouble,

but they should get the same treatment as

the rest of the working parts. After get-

ting bearings down, the valves should be

tested for beating square, which can be

done by applying brake and working a

good throttle. You can then test them in

each notch of quadrant, and by opening

fire-door listen for leaks in steam pipes, or

blows. This is the time to locate all de-

fects and have them remedied, before plac-

ing engine in train service. With the pres-

ent requirements from our improved large

engines, where they are rated by tonnage,

it is necessary for everything to be in the

best possible condition; for transporta-

tion officers require a satisfactory explana-

tion for every minute's delay, and you

may be sure, if they can, they will put it

all on "Cause of engine failing."

Another feature is having driving boxes

well started. They will stand to have tires

turned or changed, virtually giving nearly

same results as two overhaulings.

J. J. Flynn.
Louisville, Kv.

Irregularities of Cut-off With and
Without a Rocker.

Editors:

Please explain why an engine having

an ordinary link valve motion cuts off as

follows previous to equalizing the cut-

off with the saddle pin: In a direct engine

earlier on crank end, and in an indirect

engine—that is, with a rocker interposed

like most American engines, the cut-off

occurs earlier on the front end. I can-

not conceive, as motion of connecting^

rod remains unchanged, how interposing

a rocker and consequent change of eccen-

tric positions can change early cut-off to>

opposite end of cylinder.

Hrnrv T. Brate.

Mihvaukcc, II 'is.

[An answer to the above is contained

in the accompanying drawing of a valve

gear with the crank pins shown for the

half-stroke position of the piston—the

point usually selected to show inequali-

ties of steam distribution to the best ad-

vantage. A rocker with arms of equal

length and a center line of motion coinci-

dent with center of cylinder, is assumed.

The centers of eccentric are designated

by characters corresponding to elements

on which the link positions are drawn,

as f B and f b, for the forward and back-

ing eccentrics, and if, lb, the same eccen-

tric centers after advancing through the

same angle traversed by the crank in

passing from the forward center A to the
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half-stroke position G. f2 and 62 are loca-

tion of eccentric centers when the crank

has passed from the back center D to the

upper half-stroke position E.

Arcs are drawn from these centers with

a radius equal to the length of the eccen-

tric rods, which is the radius of the link

minus the distance from the link arc of

the center of eccentric rod pins back of

the arc. The arcs thus drawn determine

the position of the link, as the rod pins

are resident in them. The arcs FB, fb

locate the true position of the rocker and

link block for the neutral or central posi-

tion c of the valve over the ports. From c

as a center a circle is described with a

radius equal to the lap of valve, and points

h i on the circle represent the steam ports

opening or closing— that is, the steam

edges of valve and port are line and line.

After having drawn the link arcs J K
by means of a cardboard template cut to

the correct radius—in this case 60 inches

—and which has the eccentric rod pins

properly located, together with a center

line between the pins, and perpendicular

to line drawn through their centers, the

position of the arcs / K explains at once

the effect of suspending the link on the

arc. Considering the motion with the

rocker first, it is seen that for the half-

stroke position G of the crank, the piston

is in its rearward stroke and the valve H
is cutting off at the front port. An exam-
ination of the drawing shows that when
the crank has reached G, the forward mo-
tion eccentric has moved to if and the

backing eccentric has reached lb. The
link arc / is seen to have a movement in

the direction of the arrow, and has passed

the cut-off point 1, showing that cut-off

ocurred before the crank reached G on its

backward stroke from A.

Next taking the movement of the crank

in its forward stroke from D to E, it is

seen that the forward motion eccentric

has moved from f to f2, and the backing

eccentric from b to 62, which has moved
the link arcAT in thedirection of thearrow,

and shows that it has not arrived at the

cut-off point /j, as it should have done to

cut off at half stroke, in which position

valve / is shown cutting off at the rear

port. Cut-off is thus seen to be too early

in the forward port and too late in the

rear one when the rocker is used.

Tracing the movement of the valve

without a rocker, for the rearward half

stroke of the piston, or from A to G, it is

seen that the forward motion eccentric f

with its new setting now goes ahead of

the crank instead of following, as in the

case of the rocker, and it has reached f2,

while the backingeccentricMiasgone tofc2.

moving the link arc K toward the cut-off

point h. but falling short of it, thus failing

to cut off at the front port, as it should do.

as shown by valve L. On the forward or

return half stroke of the crank from D
to E, the center F passes through an arc

if, and the center B through a like arc to

lb. The link / has passed the point of

cut-off «', whereas it should have been at

that point, as shown by the valve M,
which is cutting off at the rear port. The
cut-off is therefore too early in the rear

or crank port, and too late in the forward

port. This disparity will, however, be

greater than shown, for the reason that

the eccentric centers, while correct for

the rocker demonstration, should be

slightly changed for the direct motion;

this was neglected in order to use one

drawing for both motions.

The differences shown in cut-off for the

two ends of the cylinder have been uni-

versally assigned, by authorities on valve

motion, to the angularity of the main

rod, which is not true for a link motion.

The effect of this angularity is to cause

the crank to fall short of its true position

when the piston is at half stroke during

its rearward movement, and to overrun

its true position when the piston is at half

stroke during its forward movement. It

has remained for ^T^. F. A. Halsey, asso-

ciate editor of the American Machinist, to

discover and demonstrate that of all the

errors to be corrected in order to have

an equal distribution of steam, this one

of the main rod is of the least importance;

as a matter of fact, he found that the off-

set of the saddle pin from the link arc

became less as the main rod was short-

ened.

The principal causes of disturbance

found in his investigations were the angu-

lar vibration of the eccentric rods as ne.xt

in importance, and the offset of the eccen-

tric rod pins back of the link arc as the

greatest. The first two errors tended to

reduce the last, and it then became neces-

sary to offset the saddle pin to entirely

overcome the knuckle-joint action of the

eccentric rod pins. To those who believe

that the saddle pin is offset as a correc-

tive for the main rod error, it will be a

surprise to learn that the adjustment of

the saddle pin for this disturbance is out-

side and not inside of the link arc. The
results of Mr. Halsey's investigations of

link-motion errors referrred to here will

be published in book form from this

office, under the title of "The Locomo-
tive Link Motion." The work is now on

the press.—Ed.]

Baltimore and Ohio Old Locomotives.

Editors:

There are some errors of statement in

your description of the old Baltimore &
Ohio locomotives illustrated in your

April issue, which I trust you will permit

me to briefly correct.

In the first place, the engravings were

made from the original drawings, and not

from photographs, as stated in your de-

scription. These drawings were made by

myself, at and shortly after the time that

I was employed as draftsman at Mount
Clare shops. Baltimore, where the en-

gines were built. I am therefore able

to guarantee the entire accuracy of the

drawings, except in the particular that the

pump was placed on the left side of En-

gine 32, instead of on the right, as shown,

and there was an injector on the right

side.

All the engines were designed by, and

built under the superintendence of That-

cher Perkins, then master of machinery.

Engine 117 was the first of the large class

of ten-wheel passenger engines, and was

built with 18-inch cylinders and 6454-inch

drivers. These dimensions were after-

wards changed, as stated in Mr. Crom-
well's letter. The other engines of this

class had 60-inch drivers, and did not

have a combustion chamber in boiler.

Only two of the five engines of the 238

class had stationary links; the other three

had shifting links, as shown.

Nearly all of the working drawings for

the engines of the No. 32 class were made
by me, and I am quite familiar with the

construction now. The boilers were 48

inches diameter, cylinders 19K x 22, and

drivers 43 inches. Twenty of them were

built by the Grant Locomotive Works in

1865, and cost $20,000 apiece. Two more
were built by Reaney Son & Archbold,

of Chester, Pa., and three or four at

Mount Clare shops.

J. Snowden BEti,.

Piltsbuigh, Pa.

i i i
Grand Trunk Portable White-washing

Plant.

Editors

:

I am to-day sending you, under separate

cover, photograph of our new Middle

division white-washing equipment.

We have been working in this direction

during the last four or five years, but this

year we have embodied a number of im-

provements that were found necessary

by past experience. .A glance at the

photograph will show you the general

construction of the arrangement.

We have utilized one of the small loco-

motive boilers, and have two 8-inch West-

inghouse pumps situated on the side of

the firebox. Steam is taken from the

dome, down along the top of the boiler,

to feed both pumps. The pumps can be

worked separately or together, as is de-

sired, but the general practice is to work
both together.

The air is discharged into the large

reservoir, seen immediately under the bar-

rel of the boiler, and from there it is con-

veyed through a connection under the

car (not shown in the photograph), then

goes up through a pipe, alongside of the

machine, entering at the top, and the

pipe extends down through to the bottom

of the machine. This keeps the liquid in

constant agitation when the apparatus is

in operation.

The liquid is drawn out of the bottom
of the machine through a i-inch pipe.

There is also a Yz-'mch pipe tapped into

the top of the machine, which comes
down and joins into the i-inch pipe. To
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this connection the hose is attached and
passes to any required distance, through
one hne of hose, the air and the white-

wash being formed into a spray right at

the machine.

We have two machines, both being
operated in the same way. The white-

wash is mixed up in barrels, and strained

through into the barrel you see standing

alongside 01 the car, and from there it is

pumped by the little steam pump situated

alongside of the large reservoir. The
discharge pipe passes underneath the car

and rises between the two machines, and
is delivered into either one or both at the

pump also joins into the exliaust from

the air pump.
The hose-reel is situated in the front

end of the car, as shown in the photo-

graph, and on reel is kept 400 feet of

^2-inch five-ply steam hose.

On the opposite side of the car, which
cannot be seen in the photograph, is the

painting machine, which contains 15 gal-

lons of paint and is operated in a some-
what similar manner to the white-wash-

ing machine, excepting that two lines of

hose are used from the machine to the

nozzle—one conveying air, and the other

paint—and is operated at the nozzle in-

On either side of the coal box are

situated two boxes for holding tools and

other necessary small articles that ac-

company the car.

For the convenience of the men with

the white-washing car, we have also a car

fitted up with sleeping apartments and

cooking arrangements and other neces-

sary matter with a car of this kind.

The three men, as shown in the photo,

go right over the different sections of the

line and do all the white-washing.

The smokestack, as shown in the photo,

is just half the length. It is made in this

way for in-door work, so that the smoke-

GUAND TUU.N'K fUUTABLE WHITE WASHING PLANT.

same time, as is desired. You will notice

the two pipes leading to the machine from
the three-way cock in the center.

On the down steam pipe from the dome
is attached a flexible hose on one side.

This is for heating the water in which
the white-wash is mixed. The branch

going towards the front of the boiler

leads to a little inspirator which supplies

the boiler with water drawn from a tank,

situated immediately under the smoke-
box, containing 350 gallons of water. The
steam pipe then continues down, to oper-

ate the little steam pump.
The air pump exhausts into the smoke-

box, and the exhaust from the steam

stead 'of at the machine, as is done with

the white-wash. ,

Also, on that side of the car is ar-

ranged a pneumatic blower for cleaning

out the tubes.

There is a connection made with the

regular Westinghouse angle cock and
coupling, on the opposite side of the car,

to which a connection can be made with a

locomotive, for pumping air, in the event

of anything being wrong with the air

pumps on the car, or wliere air plants are

established.

An iron box is situated just at the back
of the machine, which will hold one-half

ton of coal for use on the car.

jack in the shops can slide down on

top. When working outside, we put

on the other section, which is easily

handled.

By this arrangement we are enabled to

get over a tremendous lot of surface and
keep the shops toned up, at a compara-
tively small expense.

I would like to hear what some of the

other railroads are doing in this direc-

tion, through the columns of your valu-

able journal; possibly we may get some
pointers, tending to improve our equip-

ment.

In fitting up the car this season, we
have endeavored to make the matter as
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complete as possible, knowing just about

what was required by past experience.

Yours truly,

F. McHattis,

Loco. Foreman, Grand Trunk Ry.

London, Ont.

LOCOMOTIVE ENGINEERING.

A Japanese Book on the Locomotive.

We liereby put before our readers the

title page and portrait of the author of a

book on the "Locomotive," written in

Japanese, by M. Crizuka, locomotive

superintendent of the Kobu Tetsudo
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"My main aim, however, in writing

you is to say that I am an author of a

book on the 'Locomotive,' in Japanese.

My work has been crowned with success,

the present edition being in the fourth

thousand. I will send you the book and

Japanese Engineers.

We were recently talking with a loco-

motive builder who has just been sending

a lot of engines to Japan, and he spoke

of the mechanical engineers of the Japan-

ese roads as being among the finest he

had ever seen or dealt with.

"We don't need to send men there to

set up engines. The engineers know how

to direct it as well as our men, for most

of them are practical as well as theoretical.

See this letter? Well, one of our engines

broke a spring hanger—not such an un-

common occurrence either—and this is

his letter about it. He figures out all the

strains and stresses of the hangers, takes

account of weights of all the parts, etc.,

and concludes, at the end of two pages,

that the factor of safety is too low. He
doesn't need any man to set up his en-

gines, as I happen to know he is a gradu-

ate of the Massachusetts Institute of Tech-

nology and learned his trade in this coun-

try."

The letter was admirably written and

showed a clear understanding of the case.

As to the factor of safety, that is being

looked into by the builder in question.

S i i
The air is again full of circulars of in-

quiry from the committees of both the

Master Mechanics' and Master Car Build-

ers' Associations, and one of the most re-

cent ones from the latter—that on the

care of journal boxes and best method of

packing—has, in its title, as great possi-

bilities to make a return of real value to

the association for the time and attention

given the subject, as any that has ever

been investigated by its members. There

are twelve questions in this circular, every

one of which is of the most vital import-

ance to the committee in framing a report,

and every member should see to it that

the committee has the benefit of his ex-

perience to aid them in their conclusions.

Most especially is this true of those ques-

tions referring to dust guards and dust-

proof journal box lids. Of these the dust

guard needs perhaps the most attention,

and if any member knows of a device that

will prevent the entrance of dust to a

journal box, he owes the information to

the chairman of the committee, Mr. J. T.

Chamberlain, M. C. B., Boston & Maine
Railroad, Boston, Mass.

i i ^
There are four great locomotive works

in Glasgow and a large railroad shop

where all kinds of new work and repairs

are carried on, and the electric machinery

in use in these shops for all purposes does

not exceed 250 horse-power.
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unique in its kind, and that it is the first

work on the locomotive brought out

where the characters are read from right

to left.

s i i
Mr. A. M. Waitt at Purdue.

Mr. Arthur M. Waitt, general master

car builder of the Lake Shore & Michigan

Southern Railway, delivered the eleventh

representative in any given year will be

given a place in the work of succeeding

years. Mr. Waitt, representing the car

department, called attention to the fact

that more than a million cars enter into

the equipment of American railways. He
described the many different purposes

which they are designed to serve, and

called attention to the difficulties la be

met in maintaining them in good order.

LOCOMOTIVE
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An Old Engineer.

The portrait witli this is that of Captain

Jack Lawson. of Paducah. Ky., who is

said to be oldest engineer alive to-day,

and who claims to have run George

Stephenson's first engine. As the first

road to use Stephenson's engines was the

Stocl<ton & Darlington Railway, the Cap-

tain's history is a little twisted as to roads;

but when a man gets to be ninety-four

there's an excuse for not getting every-

thing exactly straight, we probably won't

either when we're ninety-four. We're

sorry to learn Stephenson had a bad tem-

per, but he probably had several things

to vex him, evqn in those days before the

spark-arrester man got after him. Here

is what Captain Lawson has to say for

himself:

"I was born on August i8, 1804, in Lan-

cashire, England, and am now ninety-

four years old," he said. "I was left an

orphan when I was quite young, and had

OLDEST (?) ENUlNEEIt.

to hustle for myself. I did various odd

jobs when I was a boy, and finally drifted

into Liverpool, where I served my ap-

prenticeship under Robert Stephenson,

the inventor of the steam engine. Ste-

phenson was a good fellow, but he was in-

clined to be cross, and many were the

thrashings I received from him.

"But I stood the punishment, as it was

a case of necessity, and finally Stephen-

son took a liking to me. When he first

announced that he had invented a loco-

motive power that would supplant the

old-fashioned stage coach and English

hackney horses, he was ridiculed bynearly

ly everyone. In fact, the name of Ste-

phenson was used as a standing joke, but

he was willing that incredulous people

should have their fun at his expense.

"When he finally announced that he

would run a trial trip from Liverpool to

London, the people quit joking and be-

came seriously interested. I well remem-

ber that trip. The engine was under the

supervision of Mr. Stephenson, bnt I

LOCOMOTIVE ENGINEERING.

really had charge of it. The police had to

clear the tracks for us to get out, so dense

was the crowd. After we got out of Liver-

pool we expected to make headway, but

it was nearly as bad all along the route.

The people swarmed by thousands. Al-

though the time we made was necessarily

slow, still that trip demonstrated to

science that Mr. Stephenson's invention

was more than a mere dream.

"Si.x months later I came to America

and brought the first steam engine across

the ocean that was seen in this country.

I took the engine to Baltimore, and the

first trip was made on the Baltimore &
Susquehanna to a medicinal spring twelve

miles distant. The American people were

not so incredulous as their English

cousins, but they were more inquisitive,

and a denser crowd turned out to see the

trial trip than there was in England. I

can remember every detail of the trip to

this day.

"Two years later I went to Virginia and

took charge of an engine on the Virginia

& Roanoke Railroad. I remained there

several years, and then came West.

"The engine that I brought over here

only weighed 8 tons, and was practically

a pigmy beside the 60-ton monsters of the

present day. Now there is something in

the history of this country that I want to

disprove right here. It is the statement

that the engines of those days could not

make over twelve miles an hour. This is

a mistake. The engine that was used for

the trial trip in this country could make
as fast time as those that are in use at the

present time.

"I am proud of one thing in my life, and

that is that I never had an accident while

I was running an engine. I have made
some noted runs, too."

Captain Lawson was until recently Col-

lector of the Port of Paducah, having

been appointed to that place under the

Cleveland administration. President Mc-
Kinley appointed his successor a short

time ago. The captain is a fine specimen

of physical manhood. He is 5 feet loinches

in hight and weighs over 160 pounds. He
says that he still feels active, and is good

for many years yet.

Even allowing for the reporter's imagi-

nation and the captain's errors of history,

he is quite a unique character at this time.

He Changed Cars.

Funny things happen on railroad trains

as well as other places. Recently a trav-

eler came over on Conductor Fineout's

train from Ellsworth, Wis., who was

ticketed to Stillwater. Just before reach-

ing Stillwater Junction he was informed

by Fineout that he must change cars in

order to reach Stillwater. The conduc-

tor went on through the car and the afore-

said traveler very promptly reached for

his luggage and deliberately walked from

the rear car into the smoker and sat down
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with the air of a man who knew his busi-

ness.

The train went on to St. Paul and so

did the passenger who had "changed

cars," but when he arrived near St. Paul

he was the hottest thing that came down
the pike from Ellsworth. He was finally

quieted and checked back to Stillwater.

The balanced compound No. i owned
by the Balanced Locomotive & Engineer-

ing Company, of New York, designed by

George S. Strong, is now at work pulling

heavy trains between Pittsburg and Gal-

litzin, on the Pennsylvania. The engine

is said to be doing good work.

Malleable iron has made its appearance

on the standard pilots of the Erie road,

TUE JIAIN KOU WAS TOUGH.

and they are greatly improved in looks

and cost in consequence. The casting

connecting the pilot to bumper takes the

place of the old center slats, and also car-

ries the Gould coupler, which is now ap-

plied to both ends of the engine, or rather

on engine and tender. A very neat light

spider casting of malleable iron is used to

stiffen the three bottom members of the

pilot, taking the place of the wooden fore-

and-aft brace. A 3 x 4-inch angle iron

with the wide flange above is used for a

step on the bottom and makes the finish

look like the present century.

A new building is in course of erection

to form an addition to the engineering

laboratory of Purdue University. It is

50 X 100 feet, and will be known as the

railway laboratory.
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Making and Keeping Boilers 5afe.

As long as our monthly budget of news
continues to record that certain disas-

trous boiler explosions have caused death

and suffering, so long will we feel moved
to discourse on the causes that lead to

the supreme accident which can happen

to a boiler. Considering the number in

use. we do not think that locomotive

boiler explosions are so common as ex-

plosions to other forms of boilers, but

they are common enough to demand
that every possible care should be ob-

served to keep them in a safe condition.

Itwas not very long ago that disasters to

boilers frequently resulted from the cheap-

est kind of inferior material being worked
into boilers in the most reckless fashion

that seemed to invite failure, but that is

very rarely a source of weakness in loco-

motive practice now-a-days. The ma-
terial from which boilers are made has

undergone a highly elevating process in

the last few years. It does not pay now
to make worthless boiler steel, and so the

material is of a fair average, a much high-

er average than formerly used. The parts

where the greatest temptation prevails for

making inferior material provide their

own checks. Nobody will make very in-

ferior firebox steel and expect to sell it

repeatedly to any railroad company.

It may therefore be admitted that all

locomotive builders leave the boilers in

sufficiently good condition to stand for

a few years the ordinary wear and tear of

hard service. There may be leaky seams
and other evidences of inferior workman-
ship; the staybolts and rivets may leak,

giving testimony that contract work with-

out thorough inspection may cause con-
siderable annoyance to the purchaser; but

there is no actual danger attending these

defects. The boiler is not likely to blow
up because a horizontal seam or a mud
ring leaks, or because the staybolts and
firebox rivets spray the fire with moist-

ure. Although defects of that kind are

annoying and are likely to put the build-

ers of a locomotive into disrepute with

the purchasers, and therefore do not pay,

they do not jeopardize the safety of the

boiler. With the average material and
workmanship put on a boiler made to

carry 200 pounds per square inch, it will

do the work safely until deteriorating in-

fluences get in their work, and that gen-
erally extends over the first chapter of

the history of a locomotive.

The peculiar form of a locomotive boiler

and firebox has within it an element of

weakness which tends to destruction if

the weakening tendencies are not con-

trolled. The flat surfaces inside the fire-

box have behind them a tremendous pres-

sure of steam that tends to push them in-

ward. This destructive force is resisted

by staybolts that tie the outer and inside

sheets together. These staybolts have
a wonderfully important duty to perform,

and too much care cannot be taken to

provide staybolts capable of enduring
successfully the conflicting strains they

are subjected to.

When the total pressure of the steam at

its highest tension tending to push the

side sheets of a firebox inward to cause

disaster is figured up, and the strength

of the staybolts provided to resist the

pushing-in action is also calculated, it

seems, on a superficial examination, that

the margin of strength is sufficiently great

to make the staybolts last during the

whole life of the boiler. But that is

merely the superficial view, and further

examination and consideration inform us

that there are agencies at work which
tend to destroy and shorten the reliability

of the metal of the staybolts. The metal

has not only to resist the pulls of vary-

ing tension due to the pressure of steam,

but it is continually operated upon by a

bending action due to the movement of

the firebox. The forces of expansion and
contraction due to the variations of tem-

perature are so powerful that no binding

of braces is sufficient to keep the firebox

at rest. It is constantly lengthening and
shortening. This puts the same kind of

stress upon the staybolts that a wire re-

ceives when it is taken between the fingers

and bent to and fro. When subjected

continuously to this treatment the wire

breaks in a few minutes, and the staybolt

breaks in a few years. Some kinds of

wire will break much more readily than

others, and it is the same with staybolts.

Experience and various kinds of tests

have given people reliable knowledge
about the material best adapted for mak-
ing staybolts. Considering the import-

ance of preventing breakage of staybolts,

it might be supposed that the greatest

possible care is exercised in the selection

of the material to be used, but we are

sorry to confess that such is not the case.

We have reliable information to the

effect that the hard times which gen-
erated a passion for cheapness had a most
depressing effect upon the demand for

good staybolt iron. While talking on this

subject quite recently with the mechanical
head of one of the largest railroad sys-

tems in the country, a system noted for

the rarity of boiler explosions, the man
who had kept up this desirable record re-

marked: "Our good fortune has been due
mostly to what in other lines of work
would be called good business methods.
The best staybolt iron is never too good
for me. When anybody comes and tries

to sell me cheap staybolt iron I intimate

that he is trying to get my department
into trouble."

That is a very sensible sentiment, and
one worthy of universal acceptance. When
good plates, good staybolts and good
workmanship are invested in the con-
struction of a locomotive boiler, it is sent

forth upon its trying duties prepared to

act satisfactorily. It can be depended
upon to remain safe until the ordinary

deterioration brings about the time for

repairs. If those in charge of the boiler

have attended to their business properly,

they have taken care, by systematic in-

spection, to follow the condition of the

boiler, although it has given no trouble.

Good material well put together pro-

vides a first-class boiler. If cared for

properly, a boiler of that kind will never

be a source of danger.

CylinderProportions for High-Pressure
Steam.

We once heard an eminent mechanical

engineer remark: "I have seen working
steam pressures advance from 20 pounds

to 200 pounds to the square inch, and
every step has resulted in the saving of

heat." That was said by a keen observer

who had built steam engines, had been

in charge of steam plants, and had en-

joyed extensive experience in conducting

tests of steam engines and boilers. This

varied experience certainly imparts to his

views the weight of competent authority.

We mention the subject now because we
have several times lately heard railroad

men express the belief that there is no
economy in raising the pressure above

140 pounds per square inch, unless for

compound engines. There is no question

tfcat the energy of high-pressure steam

can be better utilized in compound than

in simple engines, but increase of pres-
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sure produces steam saving in any kind

of engine if it is used with proper intelli-

gence.

Steam engineering is part of an exact

science which has demonstrated a great

many facts about steam which are as in-

variable as a geometrical problem or a

rule of arithmetic. One of these is that,

disregarding the condensation of steam

as it enters the cylinder, the economy of

the engine is shown by the proportion

that the mean effective pressure bears to

the terminal pressure in the cylinder. The

mean effective pressure represents the

amount of work done; the terminal pres-

sure represents the volume of steam used.

We understand it is true that motive-

power men have sometimes been unable

to find any steam economy to result from

raising the pressure, but there is good

reason for believing that this was due to

faulty cylinder proportions which pre-

vented the high-pressure steam from be-

ing used to the best advantage. If the

cylinder proportions are maintained the

same for high-pressure steam as they

were when the boiler tension was 40 per

cent, less, then the engine is certain to

profit less than it ought to by the higher

pressure.

Certain designers have reasoned thus:

We have a certain class of engine, say

class "A," which gives entire satisfac-

tion in service and is fairly light on fuel

and repairs. But we might secure the

saving that results from increase of boiler

pressure, and to obtain that all we have

to do is to make a stronger boiler. In

ordering a new lot of engines that change

is made. When the engines go into ser-

vice they arc found to be more powerful

than those with lower pressure, but they

use about the same amount of fuel to do

the work. The old engines can do their

work most of the time when cutting off

at quarter stroke, and that is where the

new engines are worked. As the latter

have too much power to hold the train at

the regulation speed, the steam is throttled

to even it down to the capacity of the old

engines.

Now suppose the cylinders are 20 x 24

inches, and, as has been mentioned, the

greater part of the work is done at quarter

stroke. When steam of 140 pounds gage

pressure is employed, the cylinder pres-

sure to the point of cut off will be, say,

no pounds. This will give a mean aver-

age pressure throughout the stroke of

about 58 pounds. The area of a 20-inch

piston is 314.16 square inches. When
that area is multiplied by 58, the mean
effective pressure, it will show that the

total pressure pushing the piston through-

out the stroke has been about 18,221

pounds.

To make the engine with the high steam

pressure of the same power as that just

figured out, a smaller cylinder can be em-
ployed. The initial cylinder pressure in

an engine carrying steam of 200 pounds
gage pressure will be about 160 pounds

to the square inch, using the same per-

centage as we did in the other case. This

will produce an average cylinder pressure

throughout the stroke of 88 pounds. It

is then apparent that the required amount

of tractive power can be secured from the

higher pressure steam in a much smaller

cylinder than that used with the steam

of 140 pounds gage pressure. A piston

i6J4 inches diameter has an area of

207.395 square inches. This multiplied by

88, the mean cylinder pressure, shows that

a pressure of 18,250 pounds has pushed

the piston throughout the stroke, almost

the same power exerted through the 20-

inch piston.

Now let us figure out the relative vol-

umes of steam used in the large and the

small cylinders to perform the same work.

Disregarding the clearance space, the 20-

inch cylinder requires 1,884.96 cubic

inches, or 1.09 cubic feet, of steam to fill

the cylinder for the quarter stroke; while

the smaller cylinder space is filled with

1.244.37 cubic inches, or .72 of a cubic foot.

The difference in the volume of steam

supplied to the two sizes of cylinders does

not represent the saving effected, because

more heat has been put into the steam of

higher pressure, the terminal pressure is

higher, and the variations of cylinder tem-

perature are much greater with the high-

pressed steam. This latter causes increase

of cylinder condensation which steals no

small part of the heat energy; but it is

safe to say that the net saving resulting

from the use of the smaller cylinder is at

least 20 per cent.

If the engine has sufficient weight on

the drivers to give proper adhesion when
using the larger cylinders, it will make a

much more powerful engine than one

with the smaller cylinders; but if the

small cylinders are sufficient for the work

to be done, there is no use in making

them larger. Margin of power is a very

good thing sometimes, but the most satis-

factory results are obtained when the mar-

gin is in the boiler.

i i i
Qood and Inferior Axles.

Once upon a time a Certain Railroad

Company ordered 500 freight cars, and to

carry them the powers that were ordered

axles that had a bad reputation for qual-

ity. The official at the head of the car

department was not the man who ordered

the cheapest axles in the market. His

part in the transaction was to stand the

blame and abuse when the day of failures

and wrecks due to the inferior axles came

about. The cars were duly delivered, and

were sent into the far ends of the railroad

world with merchandise. About the time

they began to make acquaintance with

the different States of this continent, busi-

ness languished so that the principal avoca-

tion of cars was standing in sidings with

grass twining between the bars of their

diamond trucks. The new cars with the

shoddy axles had many opportimities for

resting in sidings, and their different

members withstood that kind of work

without a break or murmur.

Years passed and a period came round

when railroad companies found use for

all their cars, and even were urged against

their will to order new ones. At this

time the Certain Railroad Company men-

tioned called for bids on 500 new cars,

and as there had been no particular trouble

experienced from the cheap axles of the

previous lot, with one accord axles at

about one cent a pound were ordered for

the new cars. A feeling had touched the

purchasers that cheap material gave just

as good service as that which was called

first class and was charged for accord-

ingly. About this time the company

needed new locomotives, and the super-

intendent of motive power ordered cheap

axles for the tenders. He had opposed

the cheap axles for the first lot of cars,

but finding that they had given no trouble,

he was now thoroughly converted to the

cheap policy.

Business began to boom, and cars were

scarce, so that those in use were kept

humming. All the new locomotives en-

tered at once upon double duty. Three

weeks after the second of the new engines

was received, a tender axle broke and a

gulley at the foot of a grade held chaos

in the shape of live stock changed, lum-

ber and general merchandise that were

loaded in fifteen cars at the front of the

train. Loss to the company, $30,000. The

following week word reached headquar-

ters of wrecks caused on foreign roads

by the failure of axles on two of the first

lot of cars. The officers had not recovered

from the shock of this bad news, when an-

other of the tender axles broke with disas-

trous effects. Then the trouble became

epidemic.

One of our scribes had occasion to con-

dole with one of the leading objects of the

annoyance from breaking axles shortly

afterwards, and the recurring breakages

were spoken of as mysteries that were

outside ordinary comprehension. "You

see," remarked the superintendent of mo-

tive power, "if it had not been proved by

four years of service under cars, that the

Bessemer axles were as good and as free

from accident as any axles we had ever

put under cars, we would have suspected

the material, but we have had proof that

the material is all right. I have been op-

posed to believing in mysterious break-

ages, but my faith in every failure being

due to preventable causes has been under-

mined."

The question was then asked: "Are you

sure that the first lot of axles gave entire

satisfaction?"

"Certainly. They were in service four

years before a single breakage happened."

"But what kind of ser\ice? Did they

do work enough to be put to the test?"

That opened the way for a discussion

in which the expression "fatigue of metal"

was frequently mentioned. The scribe
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held that a poor axle, a weak truck or

a bolster lacking the necessary strength,

might run for years if the periods of rest

were sufficiently prolonged. He argued

that continuous hard service exerted an

all-powerful influence upon the durability

of any member of the rolling-stock fam-

ily subject to hard work. The theory was

advanced that had the first lot of cars

been run as regularly as were the ten-

ders where premature failures took place,

the car axles would have promptly demon-

strated the inferior quality of the ma-

terial from which they were made. Thus

it goes that the service of an axle is like

that of the link of a chain, a spring, a

truck or a side rod. It does its work for

a time without sign of distress, and un-

expectedly it fails without any apparent

cause. The real cause is that it has out-

lived its period of durability. A first-class

article has a longer life than an inferior

one, but both will fail sooner if the ser-

vice they are subjected to is exacting.

Both resemble measures of water put into

a tank to be used for a useful purpose.

One may represent a million gallons to

be run out at the rate of a gallon a minute;

the volume of the other may be ten mil-

lions of gallons to be run out at the rate

of ten gallons a minute. Both supplies

will be exhausted about the same time.

Looking at good and poor axles in the

light of relative measures of water put

in a position for doing useful work, the

big reservoir costs relatively much less

than the smaller one, and that is why the

superior article is much the better bar-

gain.

s i i
Instruction That Instructs.

The authorities of Clemson College,

South Carolina, are preparing to open a

Textile Training School, which will be

conducted on a highly practical plan

which is worthy of imitation by instruc-

tors in other lines of mechanical instruc-

tion. It will be similar in design to a

small model cotton factory. It will be

equipped with specimen machines for the

work of the various departments of a mill

in the manufacture of cotton. These ma-

chines will be set up and equipped to be

operated. Besides lectures and the study

of text-books on the manufacture of cot-

ton, each student will be required to ana-

lyze the construction of each machine by

taking it to pieces and putting it together

again. This will be done under the direc-

tion of an instructor, who will e.xplain the

functions of the different parts of the ma-

chine. A careful explanation will also be

made of the manner of adjusting the vari-

ous machines for different work.

We would suggest that the colleges

which are instructing students in locomo-

tive engineering adopt a similar plan.

They might strip the locomotive they

have, and give the students practice in

taking down the parts and putting them
together again. This would give a much

more lasting impression of the details of

locomotive construction than merely

studying the parts by means of drawings.

In various parts of the country there

are schools of instruction formed by fire-

men for the purpose of studying railroad

rolling stock matters. If these men would

secure the loan of an old locomotive and

practice taking down the motion and put-

ting it together again, they would obtain

information that would be highly useful

to them in case of accident on the road.

Nearly all railroad companies have loco-

motives waiting to be broken up which
would readily be loaned for this purpose.

Fast Runs Too Numerous to Mention.

We wish to apologize to many friends

and readers who send us for publication

particulars of fast runs made on railroads.

No month ever passes that we do not re-

ceive notices of this kind, and they have

become so common that it is impossible

for us to find room for them. Speeds of

eighty and even ninety miles an hour are

by no means uncommon, and those who
write of an average speed of a mile a

minute seldom fail to explain that the

train was particularly heavy, or that other

circumstances militated against high

speed.

The capacity of our locomotives to

make high train speed, and of our rail-

roads to keep high speed safe, indicates

great advances in the course of two de-

cades. Quite a furore was caused in

.American railroad circles twenty-two

years ago by a train on the Canada South-

ern running in miles in 109 minutes.

The Railway Age, commenting on this

run at the time, said: "It is said that one

mile was made in 54 seconds, which would

be a rate of seventy miles an hour—

a

speed that has been attained in England,

though probably not for years. Sixty

miles an hour is not an extraordinary

pace on some English railways, but it is

a terrific rate to keep up for 100 miles."

Unnecessary Delays.

One of the greatest questions regard-

ing fast time on railroads seems to receive

the least attention in many cases, although

it has been mentioned several times in

these columns; this is, the time lost at

stations.

We recently saw one of the fastest

trains in America—remarkably fast on ac-

count of the character of the country run

through, with its grades and curves

—

after straining every effort to make time,

wait eight minutes at a station for bag-

gage to be loaded, orders, etc. No part

of this could be attributed to the engine

—

that had been changed before and was

ready for a 140-mile run. It was simply

due to lack of proper management in

handling the passengers and baggage at

stations.

The minutes slip by very rapidly at sta-

tions and easily, too; much more so than

they can be made up on a run of this char-

acter, and it is asking too much of the

motive-power department to make up

losses of time which can be readily avoid-

ed by a little care and systematic manage-

ment.

It is not only trying to the engineer and

fireman, for they have nerves as well as

others, but it is expensive in dollars and

cents, as it takes extra power to make up

time, and extra power means more coal,

more oil and greater wear and tear on the

machinery. It is much cheaper—as well

as being easier, if you go at it right—to

save time at stations than on the road, and

we believe this is well worth looking

after.

Dawn of the New Car.

Improvement in freight-car design goes

on apace, not alone in the direction of

working up details of a lighter and strong-

er form, but in choosing and applying the

best means of making a car larger, better

for the service, and at a reduced cost per

ton of capacity than has been done here-

tofore. The significance of this persistent

striving after results in a new field, to the

sacrifice of old methods and materials is

apparent to all, except perhaps those that

are not in full sympathy with the out-

look. It means that cars are to be de-

signed in the future by men versed in

the mechanics of materials as well as in

shop practice.

The effect of such a combination is even

now to be seen in some few instances, and

it will grow until a car will be a creation

on rigid engineering lines. There are few

who will dissent from such a prospect,

for it has come to be a necessity that can

only be met by the treatment predicted,

and for this reason: The old, small equip-

ment that owed its existence to an order

of things now outgrown, requires so

many more cars for a maximum loading

of the present-day power, that owing to

the great length of the train, the increased

resistances reduce the paying load to a

point far below that which could be hauled

in fewer large cars.

The cost of maintenance of the greater

number of units as compared with the

smaller, is another factor in the problem

that is of weighty import, since it has not

been shown that the large car costs any

more than that of lesser capacity, to keep

it moving; and if the large cars are built

of steel, as those of 40 and 50 tons capac-

ity should be. then the necessity for com-
parison in this respect between the two

types ceases at once. The engineering

difiiculties connected with a construction

that shall satisfactorily meet all require-

ments are fairly well understood, so far as

the metal car is concerned—the later

examples give proof of this—and ex-

plains why the large car is now out of the

experimental stage. It is here for a pro-
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tracted stay. The next move should be

in the direction of a standard for details

of construction.

BOOK NOTICES.
"A Course in Mechanical Drawing." By

John S. Reid, Instructor in Mechanical

Drawing and Designing, Sibley Col-

lege, Cornell University, Ithaca, N. Y.

John Wiley & Sons, New York.

Cloth, $2.

This work is the result of a need felt

by the author for a text-book suitable for

his own use as an instructor. It contains

the usual matter found in books of the

kind, with this difference—a careful avoid-

ance of voluminous treatment of unneces-

sary details in cases where the subject

matter can be improved thereby. The
student is advised as to the purchase of

instruments, and their uses are plainly in-

dicated; after which is a series of studies

in geometrical drawing. This is followed

by conventional section lining, lettering

and figuring, orthographic projections

and development of surfaces from practi-

cal dimensioned drawings, of which the

wagon-top and dome sheets of a locomo-

tive boiler are good examples; line shad-

ing and isometrical drawing are also in-

cluded in the work. The book is 6x9
inches, and contains 128 pages and 168

engravings.

"Machinists and Engineers' Pocket Man-
ual." Edited by D. B. Dixon. Pub-

lished by Laird & Lee, Chicago, 111. $1.

This is a very handy little pocket-book

for the engineer or machinist, giving a

number of useful tables and information

on gearing, refrigeration, etc., etc. There

are a lot of promiscuousexamplestowhich

special attention is called by the pub-

lishers, but which do not explain the

"why" of the operations, or even give

the formulas used, although the examples

are worked out very briefly. One of them

on screw cutting contains a typographical

error which might readily puzzle a stu-

dent, but which will probably be cor-

rected later. This criticism does not con-

demn the book, but only points out a

way to improve it. It will be found useful

in many cases.

i i i
There has been a little unavoidable de-

lay in getting Mr. Halsey's book on

"Locomotive Link Motion" into shape,

but it will be ready by the time this issue

reaches its readers. This is without doubt

the best book on link motion that has

ever been issued, and is sure to become
very popular. It is thoroughly illustrated,

so as to make clear all the points which

might otherwise puzzle a man, and is

written more plainly than any other book

on this subject—most of them are so dry

they make a man thirsty. This has been

such an expensive work that we arc com-

pelled to make the price $1 instead of 50

cents, as at first intended.

PERSONAL.
Mr. S. M. Roberts has been appointed

general foreman of the Plant System at

Waycross, Ga.

Mr. B. R, Brandow has been appointed

master mechanic of the Leavenworth,

Kansas & Western, with office at Leaven-

worth, Kan.

Mr. W. C. Halfman has been appointed

master mechanic of the Chicago & South-

eastern at Lebanon, Ind., succeeding Mr.

J. W. Roberts.

Mr. J. J. Thomas has been appointed

master mechanic of the Montgomery divi-

sion of the Mobile & Ohio Railroad, with

office at Tuscaloosa, Ala.

Mr. W. F. Beardsley, master mechanic

of the Pennsylvania shops at Allegheny,

Pa., has had his jurisdiction extended

over the Erie & Ashtabula division.

Mr. Percy Webb has been appointed

master mechanic of the Panama Rail-

way, vice Mr. D. G. Mott, deceased;

headquarters at Colon, Colombia.

Mr. D. Willard, assistant superinten-

dent, has been appointed superintendent

of the Wisconsin division of the Minne-

apolis, St. Paul & Sault Ste. Marie.

Mr. F. C. Bachelder has been appointed

superintendent of the Minnesota division

of the Minneapolis, St. Paul & Sault Ste.

Marie; headquarters at Minneapolis,

Minn.

Mr. Thos. W. Demorest has been ap-

pointed general foreman of the Terre

Haute & Indianapolis shops at Terre

Haute, Ind., vice Mr. W. R. McKeen, Jr.,

resigned.

Mr. R. W. Bryan has been appointed

superintendent of the Fergus Falls divi-

sion of the Great Northern, vice Mr. F.

H. Britton. promoted; headquarters at

St. Cloud, Minn.

Mr. E. Pennington, superintendent of

the Minneapolis, St. Paul & Sault Ste.

Marie, has been appointed general super-

intendent of that road; headquarters at

Minneapolis, Minn.

Mr. J. G. Justice, general foreman of

the Plant System at Waycross, Ga., has

been promoted to the position of master

mechanic at Savannah, Ga., vice Mr. D.

B. Overton, resigned.

Mr. J. B. Kemp, superintendent of the

Memphis division of the Illinois Central

at Memphis, Tenn., has been transferred

to the Aberdeen division, with headquar-

ters at Aberdeen, Miss.

Mr. George W. Prescott has been ap-

pointed foreman of the Terre Haute &
Indianapolis shops at Logansport, Ind.

He was formerly superintendent of mo-

tive power of that road.

Mr. Cornelius Shields has tendered his

resignation as general superintendent of

the Chicago Great Western, and it is re-

ported he will accept an important posi-

tion with an Eastern road.

Mr. F. H. Keeshen has been appointed

superintendent of the Northern division

of the Kansas City, Pittsburg & Gulf

(headquarters at Pittsburg, Kan.), vice

Mr. W. A. Williams, 'resigned.

Mr. Oscar Otto has received the ap-

pointment of general foreman of the Chi-

cago shops of the Chicago & Northwest-

ern Railway. Mr. Otto leaves a similar

position on the Rio Grande Western.

Mr. C. P. Coleman, formerly general

storekeeper of the Lehigh Valley Rail-

road Company, has resigned to accept a

position of purchasing agent of the Beth-

lehem Iron Company, South Bethlehem,

Pa.

Mr. Jos. Longstreth has resigned as

road foreman of engines with the Norfolk

& Western at Bluefield, W. Va., to accept

a position as master mechanic with the

Schoen Pressed Steel Company, of Pitts-

burg, Pa.

. Mr. C. H. Beggs has been appointed

purchasing agent of the St. Louis & San

Francisco, in addition to his former

duties as secretary to the vice-president

and general manager; headquarters at St.

Louis, Mo.

Mr. George W. Twining, division

superintendent of the Central of New Jer-

sey, at Mauch Chunk, Pa., has been ap-

pointed general agent of the Allentown

Terminal Railway, in connection with

former duties.

Mr. H. B. Earling has been appointed

superintendent of the Prairie du Chien

and Mineral Point divisions of the Chi-

cago, Milwaukee & St. Paul (headquar-

ters at Milwaukee, Wis.), vice Mr. E. X.

Hastings, transferred.

Mr. J. W. Sherwood, division superin-

tendent of the Toledo, St. Louis & Kansas

City, at Frankfort, Ind., has been pro-

moted to the position of general superin-

tendent, with headquarters at Toledo, O.,

succeeding Mr. A. W. Mills, resigned.

Mr. Frank Slater, general foreman of

the Chicago & Northwestern shops, at

Chicago, has been promoted to the posi-

tion of master mechanic of the Peninsula

division of the same road, with headquar-

ters at Escanaba, Michigan—a promotion

well deserved.

Mr. E. X. Hastings, superintendent of

the Prairie du Chien and Mineral Point

divisions of the Chicago, Milwaukee &
St. Paul at Milwaukee, Wis., has been

appointed superintendent of the Superior

division of that road at Green Bay, Wis.,

vice Mr. R. R. Minturn, deceased.

Mr. Raymond Du Puy has been ap-

pointed general superintendent of the Chi-

cago Great Western, vice Mr. C. Shields,

resigned; headquarters at St. Paul, Minn.

Mr. Du Puy was for some years general

manager of the St. Paul & Duluth, and
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was highly popular with everybody con-

nected with the road.

At the annual meeting of the Suffolk

& Carolina Railway the stockholders re-

elected the directors of last year, and they

in turn elected the following ofificers: Wm.
H. Bosley, president; C. H. Tilghman,

vice-president; W. B. Oliver, treasurer;

Jno. S. Gittings, secretary; Geo. L. Bar-

ton, general manager.

Two new divisions have been created

on the Oregon Short Line, viz., Utah

division, of which Mr. W. J. Tollerton,

heretofore division foreman, has been ap-

pointed master mechanic at Salt Lake,

and the Idaho & Montana division, of

which Mr. D. J. Malone has been ap-

pointed master mechanic at Pocatello.

The Westinghouse Electric and Manu-
facturing Company has just opened a new
branch office at Austin, Texas. Mr. J. E.

Johnson will have charge of the office

and of the further extension of Westing-

house business in the Southwest. The
large contracts which this company has

been handling in Mexico and the Texas

region have led to the establishment of

this new center of electrical trade.

Appointments on the Chicago, Mil-

waukee & St. Paul have been announced

as follows: Mr. A. J. Earling, second

vice-president and general manager, has

relinquished the position of general man-

ager, and will be succeded in that posi-

tion by Mr. W. G. Collins, heretofore

general superintendent at Chicago; Mr.

H. R. Williams, assistant general super-

intendent lias been appointed general

superintendent, and is succeeded at

Minneapolis by Mr. W. J. Underwood.

The following changes have been made
on the Grand Trunk Railway: Mr. J. W.
Harkom has resigned as master mechanic

of the Eastern division, and Mr. Thos.

McHattie has been appointed acting mas-

ter mechanic, with headquarters at Mon-
treal; Mr. A. A.Maver has been appointed

locomotive foreman at London, vice Mr.

McHattie, promoted, and Mr. W. Turn-

bull has been appointed repair shop fore-

man at Toronto, vice Mr. J. McGrath,

promoted to erecting shop foreman at

Stratford, vice Mr. A. A. Maver, trans-

ferred.

Several important official changes have

taken place among the officers of the

Vanderbilt roads since we last went to

press. Mr. Chauncey M. Depew has

been made chairman of the Board of Di-

rectors of the different roads, and Mr.

Callaway, president of the Lake Shore,

has been chosen to fill Mr. Depew's place

on the New York Central. Mr. W. H.
Newman, of the Great Northern, has been

chosen for president of the Lake Shore,

succeeding Mr. Callaway. Owing to pro-

tracted ill health, Mr. H. Walter Webb
has resigned the position of vice-presi-

dent of the New York Central. Mr. J.

M. Toucey, general manager of the New
York Centr.-il, is performing the duties

of third vice-president.

Mr. W. H. Newman has been selected

for the presidency of the Lake Shore &
Michigan Southern Railway, to succeed

Mr. Callaway, who goes to the New
York Central. The next meeting of the

directors of the Lake Shore will be held

on May 4th, and Mr. Newman will be

elected at that time. He has been for

some time second vice-president of the

Great Northern, having gone there from

the Chicago & Northwestern, where he

held the office of third vice-president for

six or seven years. Mr. Newman was

born in Virginia, and entered railway ser-

vice in i86g in the operative department.

He went through the positions of station

agent, general freight agent, and he rose

to be traffic manager of one of the Gould

lines, and then was advanced to be third

vice-president, a position he left to go to

the Chicago & Northwestern. The selec-

tion of Mr. Newman is considered the ad-

vancing of one of the Vanderbilt railroad

officials.

Mr. G. R. Joughins, superintendent of

motive power of the Norfolk & Southern,

at Berkley, Va., has resigned to accept

the position of mechanical superintendent

of the Intercolonial Railway of Canada.

We are rejoiced to learn of Mr. Joughins'

good fortune in rising from a small road

to a comparatively large one, and we feel

that he will, on returning to Canada, re-

flect credit on the experience he has

gained on a railroad in the United States.

Mr. Joughins had originally an English

engineering training. He came to Canada

some fifteen years ago and rose to be

master mechanic of the Huron & Erie in

Ontario. He left that to go to the Nor-

folk & Southern, where he has made an

enviable record. Besides being an excel-

lent mechanical engineer, Mr. Joughins

i;- a fine speaker, and no one of late years

has been listened to more attentively at

master mechanics' conventions and rail-

road club meetings. Besides having a

good command of the Queen's English,

he always has something to say which is

worth listening to.

i i i
We received, some time ago, two postal

notes from India that were evidently in-

tended to pay subscriptions for Locomo-

tive Engineering. We learn from the

Post Office authorities that one was from

H. J. Norris and the other from Secre-

tary D. H. H Institute, but they cannot

inform us anything about the addresses

of the parties, nor can we find them in any

of the railroad official lists. We are afraid

that letters of advice respecting the notes

must have got accidentally destroyed in

transit. If any of our readers in India

can inform us of the addresses of these

two parties, we would be obliged for the

information.

EQUIPMENT NOTES.

Two passenger cars are being built for

Lake Superior & Ishpeming Railway, at

Pullman's.

The Missouri Car and Foundry Com-
pany are building twelve freight cars for

the Oahu Railway.

Schenectady has order from the Inter-

cceanic Railway for eight engines, part

consolidation, part ten-wheelers.

The Richmond Locomotive Works are

building eight Consolidation engines for

the Southern Railway.

The Southern Pacific Railway Com-
pany are having 150 freight cars built by

the Barney & Smith Company.

The Schenectady Locomotive Works
are building one eight-wheel locomotive

for the St. Joseph Stock Yards.

The Baldwin Locomotive Works are

building one six-wheel connected engine

for the National Docks Railway.

The Colorado & Northwestern Rail-

way is having two eight-wheel engines

built at the Brooks Locomotive Works.

The Schenectady Locomotive Works
are building a six-wheel connected en-

gine for the Chicago & Northwestern

Railway.

Ten freight cars and two passenger

cars are under construction at the St.

Charles Car Works, for the Louisiana &
Northwest Railroad.

The Brainerd & Northern Minnesota

Railway Company have given the Rich-

mond Locomotive Works an order for

two 50-ton moguls. They are to be iden-

tical, except one will be simple and the

other a compound.

During the past two months the Balti-

more & Ohio Railroad Company has re-

ceived 1,110 new box cars, 1,239 double

hopper gondolas and 224 coke cars of the

order of 5,150 recently placed. Deliveries

are being made as rapidly as the cars are

completed.

The Baldwin Locomotive Works, of

Philadelphia, Pa., have recently delivered

to the Baltimore & Ohio Railroad Com-
pany the last of the large order of loco-

motives placed last fall. This delivery

included twenty heavy engines, which are

now being broken in for service between

Cumberland and Baltimore. These loco-

motives are of the same style that the

motive power department adopted as the

standard for the First and Second divi-

sions. They are of the Consolidation

type, with 21 x 26-inch cylinders, and the

average load that they pull approximates

1,800 tons.

i i ^
We are informed by George W. Hoff-

man, of Indianapolis, whose metal polish

has saved firemen much hard rubbing,

that his business has increased so much

abroad that he has had to open an office

at 10 Finsbury Square, London.
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Boarding Him In.

Si Slocomb was an engineer on one of

the Pennsylvania roads wliere snow-

storms are frequent and where the cabs

were boxed in for the comfort of the en-

gineers. The usual way was to board in

the whole back of the cab, and then the

wood butcher would take his keyhole

saw and saw out narrow doors on each

side for the engineer and fireman, and

curtains would be used to drop down over

the opening.

Si hadn't seen this done, but he had
asked for it on his engine, and was laying

off while it was done.

Now, Si was a machinist runner, and

like a good many of them, he wasn't a

howling success. He had been into sev-

eral hind-ends and met with other mis-

haps, so that he had become expert in

"lighting out" of the cab before he

struck.

The boss carpenter was a joker from

'wayback, and was always loaded ready

to go off at sight.

Si wandered down to the roundhouse

just as they had the back-end boarded up,

but the doors were not cut through. Si

was hot in a minute.

"See here, Jim, why ain't there any

doors in the cab, like the other engines?"

"Super's orders," said Jim, soberly.

"Well, I'd like to know why," growled

Si.

"Well, I'll tell you, Si—on the quiet

—

but don't tell anyone. You know you've

had several 'run-ins' lately and several

jumping matches, and the Super says to

me, 'Board him up so he can't jump nexi

time, unless he jumps out the front

end.'
"

Then Si was mad, and he went straight

to the Super, who of course hadn't said

anything of the kind, and wanted to know
what he meant. He finally cooled down
enough to see the joke, and it hung to

him for some time.

Automatic Train Checks.

Another train stop has been devised, so

that if the engineer gets careless or falls

asleep, his train will stop at stations or

before danger signals just the same. This

time it's a Belgian inventor; but all na-

tions have the same breed. It has been

tested in France, and is highly successful.

Of course; how many tests of even the

"fakiest" contraptions did you ever see

that were not "successful"? It's the same

scheme as ever—the wheels run over a

lever, the lever makes electrical connec-

tions or opens an air-brake valve (some-

times one, sometimes the other), and the

train stops; then the engineer wakes up

and goes on again to the next station.

These work very nicely in models, but

few, if any, railroads care to risk the cash

outlay, as well as probability of the auto-

matic device failing to "automat" at the

proper time. Many of the devices do too

much— if they work—and it is often better

that they shouldn't work at all.

Some years ago an inventor went to a

leading ofiicial of the Pennsylvania Rail-

road with an automatic device that would

shut off steam, reverse the engine, apply

the brake, sand the rail and do various

other things—in fact, it only lacked an

attachment to throw the engineer and

fireman back into the parlor car to make it

complete. The said official looked it over

carefully and agreed that it might do all

that was claimed, but added, "That would
do a d sight more damage than the

collision." The same can be said of most
of these devices, and the question is. how
to do the least damage to lives and prop-

erty.

The best means of prevention that have

yet been found are intelligent, well-paid

engineers and firemen who have what no

AND THESE AltE CALLED SAFETY
GATES.

automatic device can have—brains and

judgment. The inventor or manager who
overlooks the engineer as an important

factor, is apt to miss his mark.

Safety (?) Gates.

In these days of safety appliances,

abolition of grade crossings and other

evidences of modern railroading, it is

rather surprising to run across a case as

shown by the accompanying photograph.

This was taken recently in one of the

cities of this state, with a population of

about 15.000 inhabitants, and shows not

only a lack of appreciation of good rail-

roading from a business point of view,

but also extreme indifference to public

safety on the part of the city officials.

It is evidently not of recent date, as the

sign seems to be a perm.inent institution,

and is a good example of sign painting

—

beveled corners, dark border and all.

The object is evidently to save the rail-

road from damages in case of accident.

but the court that would let this stand be-

tween the railroad and justice is not

worthy the name. It is about equal to

the signs reading: "These gates only

work between 6 A. M. and 6 P. M."

—

after that you can hustle for yourself.

The sign might just as well read:

: We cannot afford to put gates :

: here. If you get killed it's your :

: own fault. This sign is safer than :

: gates—and cheaper. Look out for :

: the cars. :

Notwithstanding the fact that the Beth-

lehem Iron Company, South Bethlehem,

Pa., have on their books large orders for

the finished guns of various calibers up

to 12 inches, gun carriages and forgings

for guns which are to be completed at

the various government yards, the num-

ber of orders which they are taking for

merchant work, such as shafting of vari-

ous descriptions, both solid and hollow,

and of plain steel as well as nickel steel,

is increasing daily. The products of this

concern have a world-wide reputation, as

their taking several contracts for armor

plate for the Russian Government proved.

Last month they were asked to quote a

price on shafting for a Japanese torpedo

boat which is being built in Japan. They

are the only firm in this country that was

asked to compete with such well-known

works as Vickers Sons & Co., England;

Krupp. of Germany, and Schneider &
Co., of France.

The Q. & C. Company report several

large orders received for Q. & C. Stan-

wood steel car steps, two of these being

government orders for the steamships

Atlanta and Newark. The question of

using these goods on passenger coaches

is attracting attention among railroad

men. as the features they present—strength,

durability, economy and cleanliness

—

commend the goods wherever used. Sev-

eral roads have put on sample steps and

are noting the results given in service.

The company are in a position to furnish

these steps of any desired dimensions, in-

cluding special steps for running boards

on engines, car steps, ship treads, etc.

New supplemental catalog illustrating

these goods has just been issued, and

will be cheerfully sent on application to

the manufacturers, the Q. & C. Company,

700-710 Western Union Building, Chi-

cago.

i i i
The pattern storage house at Sacramen-

to belonging to the Southern Pacific was

burned down last month, and an almost

irrcpar.ablc loss resulted. The building

was fortunately not connected with the

company's repair shops, so the destruc-

tion did not extend to them or put them

in danger.
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Air=Brake Department,

Air-Brake Convention Items.

President, C. P. Cass.

Next convention, Detroit, Mich.

One hundred and fifteen members an-

swered roll call.

One bright, conspicuous feature of the

convention was the presence of so many

ladies.

Seventy-nine new members have joined

since the Nashville convention, thereby

placing the number now enrolled at 355.

Of the 355 members, several reside in

Canada, one in Mexico, one in South

America, and the remainder in the United

States.

The corridors of the hotel were packed

late every evening with members ex-

changing reminiscences and new experi-

ences.

The healthy condition of the associa-

tion is shown by the treasury balance of

$974. Although not quite up to last year's

figure, still it is a creditable showing.

The impromptu dance and musicale

given in the hotel parlors, Tuesday even-

ing, was enjoyed by all, and showed the

surprisingly large attendance of ladies.

Were the supply men there? To one

acquainted with their familiar counten-

ances a strong suspicion would arise that

they were, and that none had been lost in

transit.

General Manager Hutchinson, of the

P. R. R., made himself and road popular

with the air-brake men by running special

cars to Washington for the members and

their friends.

An air cylinder worn 1-32 inch larger

at the ends will pump 6 per cent, more
air if new rings are placed in the piston

head, and 33 per cent, more if the cylinder

is rebored and new rings fitted.

Shop men are gradually becoming
friendly to the engine truck brake. Road
men, however, have all along befriended

it, seeing its value in preventing those

slow tail-end collisions that occasionally

occur.

Association members and others desir-

ing copies of the photograph taken of the

convention group can obtain same by

writing the photographer, Mr. G. de J.

Mesny, 226 North Charles street, Balti-

more, Md., who will send the pictures

C. O. D. by express. Price $1.50 each.

"Nick" Johnson, of the W. A. B. Co.,

and a charter member of the association,

claims to be the oldest air-brake man in

CONDUCTED BY F. M. NBLLIS.

the country, having worked with Mr.

Geo. Westinghouse while developing his

first air brake in the old Pan Handle

shops. Pittsburg, in 1869.

While some of the reports and discus-

sions were excellent, as usual, yet it is

apparent that the work as a whole was

hardly up to the standard of former years.

A liberal dose of the Oil of Hustle is

needed. The slogan of every member
should be: Hustle, and hustle hard.

The unanimous election of C. P. Cass

to the presidency of the Air-Brake Asso-

ciation is a most fitting recognition of

that gentleman's ability as a presiding

officer, as well as a substantial reminder

that the members have not forgotten the

debt they owe him for valuable services

rendered in an "emergency" three years

ago in St. Louis.

Many complimentary words were said

of the handsome souvenir vest-pocket

note-book distributed by Locomotive
Engineering. The cover is made of

white celluloid. On the front is a minia-

ture picture of the front cover of the

paper, while on the back is a full-size re-

production in gold of the bars and pen-

dant badge of the association.

One of the most prominent features of

the convention was the commendable part

taken by the Plant System in sending

representatives to Baltimore. General

Superintendent Dunham selected a man
from each of the twelve divisions of his

road, and sent the party from Savannah

to Baltimore in his private car, pro-

visioned and manned for a ten days' trip.

A photograph of car and party appears

elsewhere in this departn '.nt.

The Air-Brake Association's endorse-

ment of the M. C. B. code of recom-

mended practice for testing triple valves

may at first seem superfluous; but when
it is recollected that air-brake men come
daily in contact with brakes made good or

bad by this code, the full significance and

value of such endorsement will be appre-

ciated. No one knows the needs of the

patient better than the skilled doctor who
daily treats him.

A good story is told of H , a prom-
inent member from C ,

who snores

frightfully. H was in lower berth 7

in a sleeping car en route to the conven-

tion, sound asleep and snoring like

a pirate. An unfortunate traveling man
in the opposite berth 8 rolled and tossed,

unable to sleep for the sonorous, buzz-

saw sounds coming from H 's berth.

In vain were loud, uncomplimentary re-

marks passed on the hapless sleeper.

Shoes hurled into his berth failed to pro-

duce the desired effect.

"For heaven's sake, porter," called the

exasperated drummer, "wake up that

thunder factory and have it turn over,"

"I dun try wake um twice, sah, but no

use. Him sleep pow'ful soun', sah," re-

plied the porter.

Just then from lower 7 came a sound

like the lining of the snorer's throat rip-

ping loose. H had choked and

waked himself up. Then, as the snoring

ceased, a weary voice from lower 8 mur-

mured, "Thank heaven, he's dead."

THE AIR-BRAKE CONVENTION.

FIRST DAY.
OPENING OF THE CONVENTION.

The fifth annual convention of the As-

sociation of Railroad Air-Brake Men con-

vened at Dushane Hall, Baltimore, Md..

on Tuesday morning, April 12th.

The opening hour was graced by the

presence of a goodly contingent of ladies,

who occupied the rostrum near the pre-

siding officer. While the convention was

composed of men whose vocation is most

peaceful, the fact that the hall was em-

bellished with numerous American flags,

pictures and war relics (it being a Grand

Army rendezvous), and the fact of pres-

ent complications in Cuba, the military

sentiment was suppressed, and everyone

was in readiness to put forth every efTort

to maintain the reputation for business

that their past record has earned.

PRESIDENT'S ADDRESS. '-^

At g.15 the gavel dropped, the meeting

came to order, and President McKee
proceeded to read his address. Roll-call

was dispensed with. That the associa-

tion is in good physical condition is evi-

dent from its rapid growth. One year

ago it had 276 members, and now 355

members.

The address advocated one hour each

day to be devoted to topical discussions.

A special committee was recommended to

consolidate reports. The past year had

been uneventful in air-brake circles. The

paper of R. A. Parke regarding increased

brake efficiency by a proper angle of

hangers was favorably commented on.

Brake slack adjusters had become estab-

lished in service on a practical scale. The

only new brake devices brought out dur-

ing the year were a brake valve by the New
York Company and the Nellis-Hutchins

air-pressure semaphore gage. As the

duties of inspectors had been increased

by adding steam-heat apparatus, etc., it

was suggested that it would be well to

include these in the discussions of the
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convention. The growing tendency of

members to bring their wives and fami-

lies to the convention was alluded to as

most wise and beneficial. At the con-

clusion of the address the fifth annual

convention was declared open and ready

for business.

The second and third orders of busi-

ness were dispensed with.

The fourth order of business, that of

reading of reports of the secretary and

treasurer, was deferred until later, to pro-

vide time for members to interview the

secretary regarding dues for the coming

year.

APPOINTMENT OP COMMITTEES.

The following committees were ap-

pointed:

Constitution and By-Laws— C. C. Far-

mer, M., K. & T.; G. R. Parker, St. P. &
D., and E. W. Pratt. C. & N. W.
Subjects— F. M. Nellis, J. L. Andrews,

N. Y., N. H. & H.; J. K. Lencke, Q. &
C. Co.; T. A. Hedendahl, U. P.; J. R.

Alexander, Penna. R. R.

Thanks—F. A. Lane, Railway Age, W.
P. Huntley, C. & O.; R. H. Blackall,

D. & H. C. Co.

REPORT OF COMMITTEE ON "THE ENGINE
TRUCK BRAKE AS AN AID IN

TRAIN STOPPING."

There being no new business, the re-

ports of committees were in order. The

first paper presented was by E. H. De
Groot, Jr., C. B. & Q., entitled, "The En-

gine Truck Brake as an Aid in Train

Stopping."

The principal points brought out were

"that all the wheels under every vehicle,

and the locomotive comprising the train,

should, when the brakes are applied, exert

a uniform degree of retardation propor-

tional to the weight which they bring

upon the rails," and it is this idea which

brings up the consideration of the loco-

motive truck brake.

The importance was urged of being

provided with all available facilities to

make the quickest possible stop. The

importance of the engine truck brake in

suburban service was cited, particularly

with the heavy engines and light coaches

so frequently employed. Statistics were

furnished to show that in this service

every second saved in stopping has a

considerable influence in coal consump-

tion. The point was made that brake

apparatus is a necessary auxiliary to safe

train service, even though more expen-

sive than hand brakes, and that real con-

ditions of service actually demand the

quickest and most powerful acting prac-

tical brake, and the engine truck brake is

a very considerable factor and easily

utilized.

In freight service the engine truck

brake also proves of much utility, far

greater than a freight car, the maximum
braking force being available at all times.

while with the freight car the percentage

of the brake force decreases as the load

is increased over the light weight of the

car.

DISCUSSION OF THE PAPER.

Mr. T. A. Hedendahl, U. P. Ry., com-

mended the paper.

M. J. R. Alexander, P. R. R., thought

the subject matter well covered. So far

as his road was concerned, the results

from using engine truck brakes were very

satisfactory. He referred to the tendency

of hot tires on long grades with 70 per

cent, brake force.

W. P. Huntley, C. & O., commented

favorably on the truck brake of the one

engine on his line.

Several other members spoke, the con-

sensus of opinion being that the engine

truck brake was valuable as a braking

adjunct. S. D. Hutchins, W. A. B. Co.,

declined to talk on the subject, having

had no opportunity to study the paper,

and urged the importance of sending in

papers to Press and Printing Commit-

tee early, that they might be supplied to

members in advance.

It was stated that shop men found the

engine truck brake an obstruction when

doing work on the truck, also out on the

road when hot journals demanded atten-

tion.

The committee was congratulated on

their able paper, they having been put in

charge of its preparation but a short time

previous to the meeting.

It was quite apparent that such objec-

tion to the engine trtick brake as is usually

offered is a result of prejudice, and wears

away as the brake becomes familiar to

those coming in contact with it.

Paper adopted as read.

CONVENTION HOURS AND TOPICAL
DISCUSSIONS.

It was moved, seconded and carried

that the convention hours be from 9 to i

o'clock daily, and that the hour from 12

to I o'clock be reserved for topical dis-

cussion.

PAPER CARRIED OVER.

The paper on "The Value of the Equal-

ized Form of Driver Brake as Com-
pared with the Cam Type" not being

ready, it was suggested that it be con-

tinued until the next convention.

PISTO.N TRAVEL, MEANS OF ADJUSTMENT,
ETC.

The next paper read was by Mr. E. W.
Pratt, C. & N. W., the subject of which

was "Piston Travel, Means of .Adjustment

'and its Effect Upon the Handling of

of Trains." The paper was replete with

good suggestions, giving numerous reas-

ons why piston travel must be adjusted,

explaining total leverage, the inefficiency

of hand adjustment, the terms "standing

travel," "running travel," "lost travel,"

"false travel," "shoe clearance," "angu-

larity of levers," etc.

It took issue with the assertion that the

proper brake adjuster would let out as

well as take up slack, spoke of varying

piston travel from hand adjustment, and

stated that it remained for the automatic

adjuster to practically solve the question

by doing away with all limits by adjusting

at specified running travel.

Variation in piston travel in long trains

was cited as producing shocks, more or

less severe.

Practical tests had demonstrated that

a brake adjuster resulted in about 50 per

cent, greater braking force on an average

than hand adjustment.

The practice of figuring average piston

travel in a train was deprecated, as with

this method an ideal piston travel could

be obtained with a seven-car train, four

cars having 4 inches travel each, and

three with 11 inches travel each, yet an

average of 7 inches would be had.

After pointing out the numerous trou-

bles and difficulties in maintaining proper

piston travel, and the undesirable results

from its lack, the paper concludes that

these difficulties can only be overcome by

ubing an automatic adjuster.

DISCUSSION OF THE PAPER.

Messrs. F. B. Farmer, Alexander, Wil-

let, Desoe, Best and others, spoke on the

subject and one point of interest promi-

nently mentioned was the desirability of

slack adjusters for freight cars.

The argument that fairly good results

could not be obtained with freight trains

of varying piston travel, was questioned

though it was conceded that on trains

with adjusters better brake handling was

possible.

Mr. H. S. Kolseth, W. A. B. Co..

brought up the question of piston travel

for driver brakes, he contending that the

best method of determining proper travel

was by resorting to a gage on the cylinder

or reservoir to know the equalizing pres-

sure.

Mr. S. D. Hutchins, W. A. B. Co..

moved, and it was seconded and carried

that the paper be carried over to the next

session, the hour having arrived for topi-

cal discussion.

TOPICAI, DISCUSSION.

The first fifteen minutes of topical dis-

cussion was a continuation of the dis-

cussion of the paper on slack adjusters.

The next subject was best lubrication

for driver brakes, when cylinders are lo-

cated near the firebox. Kent's com-

pound was both recommended and ques-

tioned.

In connection with this subject the re-

moval of jacket and lagging from cylin-

ders, placing non-conducting material and

having air space between cylinders and

firebox, turning packing leathers half

round, metallic in lieu of leather packing,

etc.. were suggested.

Mr. S. D. Hutchins described a simple

and convenient arrangement in use on

the N. Y., N. H. & H. R. R. for tesUng

driver brake cylinder and train air signal

yConti'nu^ on page tjfj.)
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pressures. A pipe connects the cylinder

and signal line. This pipe has two cocks

with a provision for attaching a gage be-

tween them. By opening one of the cocks,

the gage is in connection with signal line.

By closing this cock and opening the

other the brake cylinder pressure is regis-

tered on the gage.

It was voted that the members and

ladies be photographed.

Mr. S. D. Hutchins stated that the

Pennsylvania Railroad Company had ten-

dered a special train to take the members

and their friends to Washington Friday

morning. Adjourned to meet 9 A. M.

Wednesday.

PLEASURE TRIPS AND GATHERINGS.

Tuesday afternoon many of the mem-
bers and ladies availed themselves of the

opportunity to visit the government Fort

McHenry and the Cambria Iron Works.

A street-car ride of some four miles

was taken, during which many things of

interest along the route were noted. The
objective point was reached, where the

company passed a pleasant hour, then re-

turned to the hotel.

In the evening an impromptu musical

-entertainment was given in the hotel par-

lors, attended by many members and

ladies; another contingent meantime visit-

ing various points of interest about the

city.

SECOND DAY'S SESSION.

The second day's proceedings opened

at 9.15 Wednesday, the number of mem-
bers present having been heavily rein-

forced by the late arrivals.

INVITATIONS.

S. D. Hutchins extended an invitation

from Manager Forsyth, of the "Interna-

tional Correspondence Schools," to the

members to visit their private car at Balti-

more and observe the practicability of

their system of teaching, the invitation

subsequently being acted on by many of

the air-brake men.

The announcement of an invitation from

General Superintendent of Motive Power

Middleton, of the Baltimore & Ohio Rail-

road, to visit the general shops of his

road at Mount Clare, Md., at the con-

venience of the members, was received

with much interest, and the large number
who inspected the shops were more than

pleased with their cordial reception and

the numerous objects of interest to be

seen on every hand.

DISCUSSION ON SLACK ADJUSTERS
CONTINUED.

The first subject of discussion was a

continuance of the paper on slack ad-

justers, Messrs. Pratt. Hutchins, Lencke,

Haverstick and Desoe taking- part, after

which the discussion was closed.

BEST METHOD OF LOCATING AND REPAIR-
ING DEFECTS ON TRAINS EN ROUTE.

The next paper presented was by Mr.

I. H. Brown, C. & O., on the subject,
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"Best Method of Locating and Repair-

ing Defects on Trains en Route," the

paper being confined to car brakes alone.

The paper was largely in the nature of

instructions, the following points of inter-

est, among others, being dwelt upon: That

train men should stop leaks where pos-

sible, make necessary brake tests, adjust

piston travel when inspectors are not pres-

ent, and invariably report existing de-

fects which they cannot remedy.

It presented and discussed an air-brake

defect card, comprehending those features

of the M. C. B. card deemed best, with

such additions as seemed to be required,

and recommending that it be of light-blue

color and thereby readily distinguishable.

It was the committee's belief that on

roads having any considerable grades it

is often possible to employ the most re-

liable of all tests, that of the comparative

temperature of wheel treads, the examina-

tion to be made immediately or soon after

brakes had been used to hold the train

down grade.

The different train-pipe leaks were con-

sidered and methods of correction given,

as well as wrong piston travel, sticking

brakes, bursted hose, best manner of

remedying defects, replacing defective

coupling packing rings and wheel sliding.

The paper concluded by giving the quite

numerous possible reasons for hot and

cold wheels after continued brake appli-

cation.

DISCUSSION OF THE PAPER.

Following the presentation of the very

able paper was an exhaustive discussion.

Mr. C.C. Farmer suggested an addition

to defect card to show whether defective

triples gave service or emergency applica-

tion, and advocated spare signal hose, with

train-pipe air couplings, that signal line

might be utilized in lieu of train pipe un-

der a car when the latter was rendered

useless from any cause out on the road.

Mr. R. F. McKenna advocated the use

of nipples in train line in near proximity

to angle cock to facilitate repairs when

train pipe is broken at the back end of

the angle cock.

Mr. Alexander, Penn. R. R., gave a

number of reasons for opposing the use

of defect cards, explained the Pennsyl-

vania Railroad method of reporting de-

fects, questioned the reliability of the

wheel-temperature test, and thought

coupling packing rings should be re-

newed at designated points on the road,

rather than to have them renewed by

train men while train was en route.

Messrs. Hedcndahl, Parker, Blackall.

Haverstick, Best. Willit and others took

part in the discussion, the detect card be-

ing the predominating feature. The con-

sensus of opinion expressed was largely

in its favor.

At the closing of the discussion the

committee was warmly commended and

received the thanks of the convention.

Paper adopted.
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At this juncture Angus Sinclair was

called on tor a speech, and responded in

his usual inimitable vein. He related some

early British railway reminiscences and

later ones on American roads; his first

expejience and impressions of the West-

inghouse air brake on a locomotive; early

interest in air brakes, particularly the air

pump. He finished by impressing upon

his hearers the importance of keeping

familiar with the different devices and

improvements, and to beware of becom-

ing rusty in matters pertaining to such

important mechanism.

E. A. Phillips, Railroad Car Journal,

was called up, and in response said that

extemporaneous speaking and writing

were vocations of a decidedly dissimilar

character; but he proved to his auditors

that he was equally able to do both.

Among other things he said was that he

greatly respected men who could talk

air brakes. He spoke of the progress

made by the association, compared it very

favorably with the older railroad or-

ganizations, and closed by remarking the

vast responsibility of the air-brake men,

upon whom largely depended the profit

or otherwise on the thirty or forty mil-

ions of dollars invested by railroads in

air-brake equipinent.

BFFICIENCV OF AIR PUMPS.

The topical discussion to follow was

dispensed with, and a paper on "Air

Pumps" was read by W. H. Young, L. &
N. The paper was largely a statement

of results of tests conducted to determine

the efficiency of pumps in different de-

grees of condition, and to show the wear

of all the different parts of the 8-inch

pump. A mass of figures on pressures,

wear, heat, efficiency, etc., was presented;

also capacity at different speeds of both

old and new pumps, and comparative re-

sults, and the efficiency of pumps with

different sizes of discharge pipes.

F. M. Nellis, Locomotive Engineer-

ing, followed, and gave some very inter-

c.'iting data on the subject. An air pump
with worn air cylinder and worn piston

packing rings was taken in shop and fit-

ted with new packing rings, thereby

pumping 6 per cent, more air. The cyl-

inder was then rebored, new packing rings

fitted and the efficiency of the pump was

increased 33 per cent.

S. D. Hutchins proposed that, owing

to the complicated data, the paper be

printed in this year's proceedings, and

discussed ne.xt year, thereby giving mem-
bers an opportunity to familiarize them-

selves with its contents, the suggestion

receiving the approval of the convention.

Some desultory discussion was then in

dulgcd in. and at the appointed hour ad-

journment for the day took place.

No special recreation had been planned

for the remainder of the day and the

members and ladies, therefore, enjoyed

iCmtmufJ OK fa^ ifi.)
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themselves about the city in such manner

as best suited their fancy. Many mem-
bers availed themselves of the opportunity

to take a trip through the Baltimore &
Ohio tunnel on the electric locomotives.

THIRD DAY.
ROLI, CALL.

The third and final day of the conven-

tion opened at the usual hour, with a

most satisfactory attendance, all of the

stragglers having reached camp. The roll

call showed 123 members present.

REPORTS OK THE SECRETARY AND
TREASURER.

The report of the secretary was cheer-

ing as it related no deficiency, but a bal-

ance of $974 to the credit of the associa-

tion. The treasurer's report came with

the additional information that the cash

was secure.

The report of Committee on Constitu-

tion and By-Laws was deferred until after

the election of officers .and designation of

place for holding the next annual conven-

tion.

REPORT OF COMMITTEE ON THANKS.

The report of Committee on Thanks

came next in order, and gratitude was

expressed to all railroad officials and

others who had in any way contributed

to the comfort, pleasure and assistance

of the convention and its members.

It was unanimously voted to telegraph

to Mr. John W. Thomas, Jr., Assistant

General Manager of the Nashville, Chat-

tanooga & Sl Louis Railroad, the thanks

of the association for the almost endless

favors extended to its members at the

time of meeting in Nashville, Tenn.,

last year, this being the first opportunity

to do so as a body since that time.

DETROIT SECURES THE NEXT CONVEN-
TION.

A number of invitations were read from

parties desirous of having the next con-

vention held in their respective bailiwicks,

after which the following cities were

placed in nomination: Detroit, St. Louis

and Cincinnati. One ballot only was re-

quired to settle the question, Detroit be-

ing chosen as the place for holding the

1899 convention.

REPORT OF COMMITTEE ON SUBJECTS.

The report of committee on subjects for

next year was as follows: "High-Speed
Brake," "The Organization, Duties and
Management of the Air-Brake Depart-

ment," "Recording Gages for Air Pres-

sures," "Repair Track Repairs for Cars,"

"Breaking Apart of Trains and Best

Method of Preventing Same," "Air Gages
for Air Signal and Driver Brakes,"

"Steam Heating of Passenger Equip-

ment."

Otto Best urged the importance of hav-

ing good subjects, and of a character to

appeal to the members, as such a course

has no small bearing on the disposition

of association publications. The report

of committee on subjects was accepted.

Messrs. Nellis and Pratt strongly urged

the importance of every member lending

his aid to the several committees and

sending information in early. Mr. Nellis

also cautioned the members not to feel too

secure because the association was now
on the wave of prosperity, but that con-

stant effort on the part of all was essential

to maintain the present standing.

TOPICAL, DISCUSSION.

Topical discussion was next in order.

The opening discussion was on the sub-

ject of triple-valve repairs.

G. S. Hale enquired what method of

testing was best to detect leaky triple pis-

ton packing rings. C. C. Farmer, J. R.

Alexander, M. Marea, J. Paul and R.

McKenna each advanced different meth-

ods of conducting the packing-ring test.

T. Cope, in reply to R. H. Blackall, stated

the practice of testing by the Westing-

house Air-Brake Company at their

works.

F. F. Coggin, B. & M., desired infor-

mation regarding the number of different

types of triple valves at present in ser-

vice, stating that of his own experience

he knew of nineteen.

Otto Best looked upon this non-uni-

formity of triple valves as a most vital

question for the consideration of the Air-

Brake Association, as he had had experi-

ence with all these various types of triple

valves, and even others, and had had

trouble from their non-uniformity. He
made a motion, which was seconded and

carried unanimously, that the M. C. B.

code of recommended practice of triple-

valve tests be endorsed and adopted as

the standard of the Air-Brake Associa-

tion,

ELECTION OF OFFICERS.

The next order of business was the elec-

tion of officers.

Otto Best nominated C. P. Cass, St. L.

& S. F. Ry., for president, the nomina-

tions being then closed. It was moved
and seconded that the secretary be direct-

ed to cast the vote of the convention for

C. P. Cass, and the motion was unani-

mously carried.

The first, second and third vice-presi-

dents were renominated and elected to

succeed themselves.

P. M. Kilroy was re-elected secretary,

and Otto Best, treasurer.

Frank Cross, Plant System, was elected

the third member of the Executive Com-
mittee.

MISCELLANEOUS DISCUSSIONS.

The subject of dead Air-Brake Asso-

ciation timber was next disposed of, and

the constitution was changed, giving the

secretary discretionary power to drop

members two years in arrears for dues,

no gratuitous air-brake literature to be

furnished such members after that time.

Animated discussions on general topics

of a very interesting character were next

indulged in.

The Auditing Committee reported find-

ing the reports of the secretary and treas-

urer correct.

CONVENTION ADJOURNS.

A vote of thanks was given the retiring

officers of the association for services

rendered. There being no further busi-

ness, the convention adjourned to meet

in Detroit, Mich., the second Tuesday in

April, 1899, After adjournment an im-

mediate scattering of members took place.

Quite a large contingent departed for

Washington, in special cars tendered by

the Pennsylvania Railroad, most of the

others heading in various directions for

their respective homes.

CORRESPONDENCE.
Testing for Train Pipe Lealcs.

Editors:

In your April issue I note that A. W.
Collins, of Meadville, Pa., and C. F. Ham-
mond, of the T., St. L. & K. C. Ry., ob-

ject to statements in the February num-

ber made by me in regard to testing for

train-line leaks. Confession is good for

the soul, it is said, and I must confess

that I do not agree with these gentlemen

in regard to their ideas on the subject.

Mr. Hammond supposes a case in

which a 5-pound reduction has been made

and the engineer's valve placed on lap.

If the black hand continues to fall, he

says, it is caused by little drum pressure

leaking by the packing ring of the equaliz-

ing piston to equalize with the reduced

pressure in the train line caused by a leak.

So far we agree perfectly, and this is the

practice I advocate. He then goes on to

say that there is not an engine on his

road that will do this. The gentleman is

certainly speaking from theory rather

than practice, and the following is my
reason for making the assertion:

I have taken twenty-five engines, in

all kinds of service, equipped with valves

that have been in service from one week

to two years, and there was not a single

instance in which, after the valve was

lapped, the black hand would not grad-

ually fall and register train-line leakage.

I must say that I was surprised to see the

leakage registered by the black hand as

quickly as it was. This was a practical

test, and not a theoretical idea. Mr. Ham-
mond assumes that the packing ring

forms an air-tight joint between the little

drum and train-line pressures when the

valve is on lap. and if this ring leaked the

equalizing feature of the valve would be

lost. Of course, the black hand would not

register .1 train-line leak with the N-alve

on lap if the packing ring were tight; but

it is not supposed to be absolutely tight,

and is wrong if it is so.

Mr. Hammond recommends to test for

train-line leaks by pumping up to full
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pressure in running position, shutting otT

the pump and watching the black hand.

If it falls, he says it shows a train-line

leak. If it falls then, will it represent a

train-line leak? Decidedly not. It may
be a leak in the little drum, train line or

auxiliaries, and the subject under discus-

sion has simply to do with train-line leaks.

Mr. Collum seems to infer that I think

that with the valve on lap a train-line

leak will immediately be registered by the

black hand. I understand perfectly that

time is necessary to allow little drum
pressure to leak by the equalizing piston

packing ring and equalize with the pres-

sure in the train line. It is to be expected

crned by the speed of the pump to detect

leaks. This is a very good idea if applied

to the general condition of the train as

regards leaks in the main reservoir, little

drum, train line and auxiliaries; but I

would again suggest that the question is

one of train-line leaks alone. Leaks in

auxiliaries release brakes after being ap-

plied, and this is a subject within the

province of those inspecting the train,

and any such defective brakes, and the

number of them, should be reported to

the engineer.

To those who feel in doubt as to

whether the packing ring leaks so as to

allow the black hand to register a train-

C. F. Hammond, however, thinks it is

not quite right. The packing rings in

equalizing pistons on his road must be

unusually tight. I have never seen one

that was tight. Have tested a number,

and 70 pounds will get by in from 25 sec-

onds to 5 or 6 minutes. I don't like to

have them leak too bad, but there is such

a thing as their ring being too tight and

start hard, giving you quick action, like-

ly, when you do not want it.

If, before he left engine house, Mr.

Hammond would test his valve by clos-

ing cut-out cock under valve, and found

it all right when coupled to train, he

would charge up and make a 5-pound re-

PLANT SYSTEM DELEGATES AND GBNEUAL MANAGER DURHAM'S PRIVATE CAR SENT TO THE
BALTIMORE CONVENTION OF THE AIR-BKAKE MEN'S ASSOCIATION.

that the pressure in the train line will

keep a little below that in the little drum;

but the leak will be shown much more

quickly, as described in the February

LorOMOTivE Engineering, by making a

5-pound reduction and applying the

brakes, than to simply lap the valve with-

out applying the brakes.

Mr. Collum, assuming that the packing

ring sometimes leaks, further says that

the train line may have leaked down 20

pounds after the valve is lapped, and the

black hand only show a leak of 5 or 10

pounds. If the black hand showed a

leak of 10 pounds, if given a longer time,

it would continue to show a further leak-

age. He considers it better to be gov-

line leak when the valve is lapped, I would

suggest the following test: Charge an

engine and lap the valve. Then open the

bleed cock on the tender or driver-auxil-

iary and watch the black hand. If a case

should be found where the leak was not

registered, the valve would be a candidate

for a thorough cleansing.

Robert H. Blackall.

A. B. Insp., D. & H. C. Co.

Onconta. N. V.

Test to Detect Main Line Leal<s.

Editors

:

An article in February number, by Mr.

Blackall, I thought was about right. Mr.

duction, he would find that if the equaliz-

ing piston leaks a train-line leak will

show by black hand falling.

Mr. Hammond would charge to maxi-

mum pressure, shut off pump, and have

valve in running position,' then if blaclc

hand falls, the train line leaks, he says.

How does he know but that gasket is

leaking?

Main reservoir pressure might be where

his leak was, and no matter what was

leaking, the black hand would not fall

until excess pressure was gone.

I would say, therefore, that by reduc-

ing 5 pounds and then lapping the valve,

the air in auxiliary will not reduce, and

no air can get to train pipe from main
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reservoir. This, I believe, would be tlie

best way to test for train-pipe lealis.

Nashua, N. H. L. M. Tighh.

Device for Replacing Air Pump Pistons.

Editors:

I am sending you a drawing and de-

scription of a device to be used to facili-

tate replacing the piston rod in air pumps

after the renewal of metallic packing.

When metallic rings are renewed, much

difficulty is had at times on account of

the end of rod catching on the edges of

the rings, as shown by arrows a and 6, in

Fig. I. Much time is consumed in get-

ting the rod through to the air end of

pump, especially if the pump throllle

LOCOMOTIVE ENGINEERING.

Increasing Air Pump Efficiency.

Perhaps one of the most interesting and

instructive features of the year to air-

brake men was brought out in the tests

on the D., L. & W. Ry., at Scranton, Pa.,

by the Air-Brake Association Committee

on "How to Best Obtain and Maintain

a Higher Efficiency in Air Pumps." It is

as follows;

An 8-inch pump was taken into

the shops, placed on the rack, and
record taken of the number of strokes and

time required to pump up too pounds of

air in a main reservoir. New packing

rings were then fitted to the piston, and
the records taken showed that the effi-

ciency of the pump had thereby been in-

creased 6 per cent. Then the air cylinder

V
Fig. 4

Fi?. ,

leaks, and steam and hot water are pres-

ent.

To avoid this trouble, I fit a cap with a

tapering point and the same outside diam-

eter as the rod, as shown in Fig. 2, onto

the end of the rod. and I find I can force

the rod through both glands and stuffing

boxes without any trouble.

The cap is m_ade of brass, bored out to

fit the rod, the same as the piston head
for the air cylinder, and slits are cut part

way down to permit of slight enlarge-

ment at that end should it be desired.

Fig. 3 shows the base of the cap, with

socket cut to receive the dowel on the

shoulder of the rod.

Fig. 4 shows piston rod with cap placed

on end ready to be replaced.

H. B. Parkish.

Engr., N. Y., N. H. & H. R. R. Co.

J'il/sfifld, Mass.

Fig. 2

was rebored, new rings fitted to the pis-

ton, and a still higher efficiency of 27 per

cent, was thereby secured. Thus rebor-

ing the air cylinder and renewing packing

rings raised the efficiency of the pump a
per cent., while merely fitting new rings

into a worn cylinder increased the effi-

ciency only 6 per cent, above that of the

pump when taken off the engine into the

shop for repairs.

These results are significant, and

strongly condemnatory of the usual prac-

tice of overhauling a considerably worn
pump by replacing worn packing rings

with new ones.

The American Brake Co., St. Louis,

Mo., has gotten out a new and attractive

catalogue of the engine truck and driver

brake.
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QUESTIONS AND ANSWERS
On Air Brake SublecU.

(44) J. G. M., Cleveland, O., asks:

Give size of preliminary and train-line

exhaust in 1890 and 1892 model brake

valves. A.—5-64 and 9-32 in the 1890,

and 5-64 and 9-32 in the 1892 model.

(45) J. G. M., Cleveland, O., asks:

Should thin leather be used as a dia-

phragm for feed valve? A.—No. Leather

is not at all suited to this service. Use

only the specially prepared rubber dia-

phragms furnished by the manufacturer.

(46) J. G. M., Cleveland, O., asks:

In a recent report on "Movement of

Air-Brake Cars," the N. C. & St. L. R. R.

numbers the brakes from i to 5, inclusive.

Can you give the names of these five

manufacturers? A.—.Westinghouse, New
York, Boyden, Lansberg and Crane.

(47) J. G. M., Cleveland, O., asks:

Why is equalizing piston required to

seat against leather body gasket in 1892

model brake valve? A.—The leather

forms a cushion for the piston to strike

against. The force of the blow is some-

times considerable, as will be shown by

examining the leather where the piston

strikes it. The piston does not neces-

sarily make a joint against the leather.

(48) J. G. M., Cleveland, O., asks:

How should rotary valve and seat be

faced and packing ring fitted to equalizing

piston? A.—The rotary seat should be

first faced off in a good lathe or by a well-

made facing reamer tool. Then the

rotary valve should be placed in the lathe,

and a fine cut, with a fine feed, be taken

of¥ with a sharp, narrow-nosed tool, and

then ground in with oil. Do not use any

grinding material. Should the surfaces

not be true when taken from the lathe,

seat them by scraping with a fine scraper

and rubbing up with oil.

(49) J. W. K., Basalt, Colo., writes:

Will a brake shoe hold as much with

only half of its surface bearing on the

wheel as it would if whole surface bore

on it; piston pressure the same in both

cases? A.—Generally speaking, no. A
brake shoe only half bearing on the wheel

is either a new shoe or does not come up

squarely to the wheel. In either case, the

power applied would not perform the

highest possible amount of work. It may
be of interest to state that tests have

proved that a brake shoe 18 inches long,

with a full bearing, produces no greater

holding efTect than one 9 inches long.

(50) J. A. D., Altoona, Pa., writes:

Do you not think that engincmen run-

ning upon red flags or lights between sta-

tions—at speed exceeding, say thirty miles

an hour—should apply emergency at once?
I understand that at high speed the re-

tarding efTect of shoes on wheels would
not be sufficient to damage draft rigging

of cars. A.—The emergency feature of

the brake was supplied to stop quickly in

emergencies. A flag is certainly consid-
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ered an emergency. You are right re-

garding damage to draft rigging from an

emergency application at higli speeds. It

is at low speeds wliere the damage is

done.

(sO J- A- D., Altoona, Pa., writes:

I. A single sleeper was standing on

grade with air brakes on. Car inspectors

opened valve to water tank to supply

water. Brakes released, causing car to

roll oflf. Could this escape of air from

water tank cause release of brakes? A.

—

I. Yes, on certain cars, if the stop cocks

between the water tanks and air tanks

leaked badly. 2. If the governing valve

between au.xiliary reservoir and air-stor-

age tank should become gummed or

clogged, would not this permit reduction

of air in auxiliary under circumstances

cited above? A.—2. Not unless assisted

by leaking stop cocks, as above stated.

(52) J. A. D., Altoona, Pa., writes:

Several cases have occurred recently

where accidents were narrowly averted,

and where enginemen were apparently

flagged in sufficient time. It appears that

engineman of freight train, running thirty

to forty miles an hour, after discovering

flag, would apply brakes in service, and

train not holding up, he would then ap-

ply emergency and not obtain any emer-

gency results. Please explain. A.—After

the service application has been fully or

nearly fully made, the brake cylinder pres-

sure is so high and the train-pipe pressure

so reduced as to render it impossible to

get train-pipe pressure into the brake

cylinder.

(53) R. F., New Orleans, La., writes:

Please explain how it is that in full re-

lease position we do not get any excess

pressure in the main reservoir, while in

the running position we get 90 pounds

pressure in the main reservoir and 70 in

the train pipe. Also explain the action

of the excess pressure spring. A.—In the

full release position, with both 1890 and

1892 model brake valve, air passes from

the main reservoir to train line through

a direct or free port; hence, the main

reservoir and train-line pressures must be

equal, giving no excess. In the running

position, the direct or free connection be-

tween the main reservoir and train pipe is

cut off, and another different connection

made. For a fuller explanation see 91-

118 of the Air-Brake Men's Questions

and Answers.

(54) T. N., Yoakum, Tex., asks:

I. With the 1890 model brake valve,

does the 20-pound pressure valve ever

come in contact with its seat after having

more than 20 pounds on the reservoir?

A.— I. Yes, it is seated at all times, ex-

cept when admitting pressure to the train

line. 2. Is the excess pressure or train-

line valve supposed to close when the

pump is shut off by the governor? A.

—

2. While the governor does not cause

the act, yet the valve will be found seated

at that time. 3. Does train-line governor

valve in 1892 model brake valve take its

seat when handle of brake valve is put in

full releaseposition? A.—3. If thevalvewas

open it will close immediately, providing

the train pipe pressure is raised above 70

pounds. 4. Where is the trouble if, in

an 1890 model valve, the pressure runs up

to the regulation 70 and 90 pounds, and

the reservoir pressure has to leak back

to 70 pounds before pump will start

again? A.—4. The rotary valve leaks,

allowing train-line pressure to be main-

tained at or above 70 pounds. In this

valve, the governor is connected to train

line; hence the action.

Orders to Remove New York Air
Brakes.

On March 30th Judge Lacombe, in the

United States Circuit Court, Southern

District of New York, issued an order

enjoining the Great Northern Railway

from further use of infringing New York

Air-Brake Company triples. The Great

Northern Railway has 16,000 freight cars,

3,200 of which are equipped with infring-

ing apparatus. Judge Lacombe has

ordered the removal of 500 of these brakes

within sixty days from date of entry of

the order. Five hundred more shall be

removed every thirty days thereafter until

2,500 shall have been removed, and the

remainder shall be taken off at the rate of

250 every thirty days until all infringing

apparatus is removed.

The Great Northern Railway Company
moved to suspend the enforcement of

this injunction, pending appeal, and urged

that personal and public inconvenience

would be experienced in withdrawing the

cars from service for the removal of the

brakes. Judge Lacombe, however, de-

nied this motion, but granted forty days'

additional time for the removal of the

first SCO brakes, saying that inasmuch as

the cars were temporarily withdrawn

from service to put the infringing ap-

paratus on, it would seem no greater in-

convenience to again temporarily with-

draw them to take these devices off.

Judge Lacombe decided that when a

patent has been repeatedly sustained in

the courts, as has been the Westinghouse

patent, a preliminary injunction may be

issued against the user, especially when

he has been notified that he was buying

an infringing article, as were both the

Buffalo, Rochester & Pittsburg Railroad

and the Great Northern Railway, and a

patentee who has established the validity

of his patent against the manufacturer

will not be compelled to fight for his

rights against scores and hundreds of

users, or denied the only relief which can

secure him the fruits of his invention.

During the month of March, over 16,000

sets of freight brakes were manufactured,

sold and shipped from the W. A. B. Co.'s

works, Wilmerding, Pa.

A New and Popular Appointment.

Mr. J. C. McCuUough has been recently

appointed to the newly created position of

assistant traveling engineer on that part

of the P. C. C. & St. L. Ry. lying between

Pittsburg and Columbus. For the past

eleven years Mr. McCullough has been

running a freight locomotive between

Pittsburg and Dennison; has a splendid

record, is an expert air-brake man, and is

equally popular with his daily associates

and his officials. While but thirty-two

years of age. he carries an old head on

young shoulders, and is admirably adapt-

ed to the position. That "Jim" will give

a good account of himself is not for a mo-

ment doubted by his many friends, whom
we join in wishing him success.

Portable Bridge Riveting.

Among the other improvements of the

New York, New Haven & Hartford is

that of renewing and strengthening the

bridges on the Northern division, or

what was formerly the Boston, Clinton

& Fitchburg road. A short, heavy span

has been put in place at Leominster,

Mass.

Compressed air is now largely used in

portable tools for this class of work, and

the connections of this bridge were riveted

together by one of the machines of the

Chicago Pneumatic Tool Company. These

riveters are comparatively light (weigh-

ing only 120 pounds in this case) and easy

to handle, but are strong enough for any

portable work.

Air at 90 to 100 pounds pressure was

used, and with the machine in question

%-inch rivets, 4 inches long, were easily

driven. The record for this job was 900

rivets in nine hours, which is very good

work indeed.fit
The Richmond Locomotive Works

have recently presented to Purdue Uni-

versity a full-sized model of the front end

of one of their two-cylinder compound

locomotives, the intercepting valve of

which is sectioned so that its operation

may be seen. The cylinders are 20 and

30 inches in diameter, respectively, and

the saddle is surmounted by a full-sized

smoke-box and stock. The whole makes

a very complete and impressive exhibit.

i S i
The Boston Belting Company have

issued a little illustrated circular about a

golf ball they are making. Any of our

readers who are given to taking exercise

on the golf links will do well to send for

the Boston Belting Company's circular.

We notice that several of our railroad

contemporaries have found out that the

railroad department of the Pittsburg Post

furnishes excellent material for stealing

from without credit.
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Car Notes from the Long Island.

The new combiii.ition cars ordered by

the Long Island Railroad some time

since are now in service, and deserve all

that was said for lliem at the time the

order was noted. Tliey are a handsome
vehicle, and with their 36-inch Taylor

steel wheels and Standard steel platforms

and couplers, are good examples of car

design. An improved status of things

pervade.s all matters pertaining to rolling

eciuiptnent, and this is of course in har-

mony with the policy of the management,

to put the road at the top.

Betterment of the service is the order,

and twenty-five of the so-called rapid-

transit surface cars are being overhauled

so as to conform to Brooklyn elevated

cars, and run in trains with the latter (5n

the elevated system in Brooklyn, but not

on the Bridge. The expense involved in

this change is no small item, since tlic

platforms and hoods must be remodelk-il

in order to bring llu-m to the design of

the elevated ecpiipmcnt. In addition to

these changes, the vacuum brake will be

applied, the cars thus having two braking

sy.stems—air for tlie surface roads and

vacuum for the elevated.

A still further desire to make their ser-

vice one that will reduce kicks from the

public to a minimum, is shown in the

fitting up of si.K cars which are to be de-

voted to the transportation of bicycles;

each car is arranged to carry 142 wheels.

Horse Rxpress Car—Erie Railroad.

The new horse express car^ i>f llie Erie

Railroad, shown in our illusiraiions. are a

relinenRUt in improved fancy slock trans-

portation that has been practiced by a

few roads recently, giving the thorough-

bred accommodations of the Iiigliest class.

These cars are of combination character,

being built with the view ofutilization in

regular express service during periods •

when not required for the movement of

horses: they are therefore l)uilt on the

general lines of the Erie express and bag-

gage eiiuipment; that is, without plat-

forms and hoods, the notable exception

being in the substitution of a six-wheel

truck for the four-wheel.

These cars are 55 feet long. 9 feet wide

inside, and 6 feet ioJ4 inches high from

floor to top of plate, dimensions that give

ample room in the clear. The two side

door oi)enings. at the center, are 6 feet

t'/i inches high and 6 feet II inches wide

in the clear, and constitute the only doors

in the car. These are shown, together

with the framing, in Fig. i, together willi

the casings for the solid and open grated

doors. No pains have been spared in the

matter of ventilation, as may be seen by a

reference to the det.iils of the ventilators

for the sides and ends; the ventilators are

of the sloping slat order made substan-

tially of cast iron, and covered on the

outside with wire netting, as well as

backed on the inside of the car by a soliil
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cover which is made to lift and secure up,

where necessary to do so. The venlilaiors

in the clear story are also of the slatted

type and made to swing in with hinges

at the top. The windows are barred and

fitted with drop sash, all in keeping with

the idea of safety and comfort for the

animals while in transit.

The cars are divided into three nearly

equal sections transversely, by means of

gates swinging from either side and join-

ing at the center. These gates are solidly

built of i^4-i"ch hardwood and reinforced

with light wrought-iron straps. They

are shown in position in Fig. 3, as is also

a detail of one gate in plan, showing hinge

construction and how secured to side

of the car. The side door hanging is seen

to be that of the roller style used in bag-

gage and express cars. In Fig. 2 the end

arrangement is shown in elevation and

plan, showing the hand railing and steps

and what there is of the abbreviated plat-

form, which extends only 12 inches from

the end sill at the widest part. We are

indebted to the courtesy of Superinten-

dent of Motive Power Mitchell for the

drawings of this handsome horse express

car.

100,000-Pound Steel Cars.

The order recently placed by the Penn-

sylvania Railroad Company for 1,000 steel

cars evinces a confidence in the coming

car that will have a great influence in the

adoption of them by other roads. The

Schoen Pressed Steel Company have the

contract for these cars, which are to be of

100,000 pounds capacity, and have a light

weight of 37,000 pounds. The axles will

be of open hearth steel, and have journals

syi X 10 inches. The ratio of nearly three

pounds of paying load to one of dead

weight, will strike those interested as

verging closely on figures that mean
economy in transportation. These cars

are booked for service this summer. This

is the largest order thus far placed for

steel cars.

Improvements in Naval JVIachinery.

One of the most efficient war ships

owned by tlie United States during the

civil war was the New Ironsides, an iron-

clad built by the Cramps in 1862. The

latest battle-ship built by the same firm

was the Iowa, launched last year. Each

of these ships represents the maximum
development of its day. The New Iron-

sides had one machine—her main engine,

involving two steam cylinders. The Iowa

has seventy-one machines, involving 137

steam cylinders.

The guns of the New Ironsides were

worked, her ammunition hoisted, the ship

steered, the engine started or reversed

—

in fact, all functions of fighting and ma-

noeuvring—by hand. The ship was lighted

by oil lamps, and ventilated, when at all.

by natural air currents. Although the

most advanced type of her day, she dif-

fered from her greater battle-ship pre-

decessor, the old three-decker Pennsyl-

vania, only in four inches of iron inside

armor, and auxiliary steam propulsion.

She carried fewer guns, on fewer decks,

than the Pennsylvania, but her battery

was, nevertheless, of much greater bal-

listic power.

In the Iowa it may almost be said that

about a mile and a quarter; that of the

heaviest guns of the Iowa is about eight

miles.

i i s
We have mentioned before, and may

have to again, the lack of coat and hat

hooks in passenger cars. We mean the

day coaches, which most of us travel in

when we can't cough up the extra fare

—

and the inevitable tip—of the parlor car.

If anyone is fortunate enough to have a

r nl'^h
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WHAT YOU WANT TO KNOW.
Questiofls and Answers.

Correspondents •wishing lo have ques-

tions answered in these columns should
send in their names and addresses, not

for publication, butfor evidence of good
faith. We throw all anonymous letters

into the waste basket.

(^i:i) B. McC, Louisville, Ky., asks

Tiow many drops, of valve oil there are to

a pint. A.—In a table furnished by a

prominent lubricator manufacturer, the

•capacity of an ordinary triple-feed three-

pint lubricator is given at ig,8oo drops,

for Galena oil. There are, then, 6,600

drops to the pint.

(34) J. H., Phillipsburg, N. J., asks:

Can you tell me the cause of a double-

tube Metropolitan injector losing water

at overflow while working? A.—It is

probably due to overflow valve leaking.

In this type of injector the overflow

•valve is subject to boiler pressure when

working, and this causes leakage while

-working if the valve is worn. With open

overflow injectors it would be due to en-

tirely different causes.

(35) R. F., New Orleans, La., asks:

How many tons of coal would a coal

pit of the following dimensions hold:

Length, 9 feet; width, 4 feet, and depth,

3 feet 3 inches? A.—Assuming your coal

to weigh 57 pounds per cubic foot (aver-

age weight of bituminous coal), one ton

will require a space of 35 cubic feet, and

9 X 4 X 3-25 -^ 35 = 3-34 tons = capacity

of coal pit.

(36) W. B., Wynne, Ark., asks;

Will a blow in cylinder packing cause

water to foam in a boiler? .A.—No. The
blow in cylinder packing is harmless as

far as its action on the boiler is con-

cerned, except in waste of steam. Steam

when blowing through packing, passes

out to the e.xhaust, first at the opposite

end of cylinder from that which received

it, until exhaust closure takes place, when
compression forces the blow back to the

side from which it originally came, and

thence out to the exhaust.

(37) C. A. E., Carlisle, Ind., writes:

When the reverse lever is placed in the

center of the sector, will the valves cover

all the ports on each of the engines?

A.-—When the link is in its middle posi-

tion and the crank is on the center, the

valve on that side is open to the amount
of the mid-gear lead, which may be from

Vi to V2 inch; while the valve on the op-

posite side will be practically over the

center of its seat, and therefore lapping

both steam ports—or in other words, the

valve will be open when the crank is on
the centers, and closed when on the quar-

ters, for the central position of the reverse

lever.

(38) I.. W. K.. Truro, N. S., Canada,

asks:

How many pounds per hundred does

steam decrease from boiler to high and
low-pressure cylinders of Vauclain com-

pound engines with full throttle? A.

—

On some cards taken by ourselves from

a Vauclain compound working at maxi-

mum point of cut-off (about 21 inches),

with a boiler pressure of 170 pounds and

full throttle, the initial pressure on high-

pressure piston was 165 pounds, and on

low-pressure piston 8a pounds. The de-

crease therefore was about 3 per cent, for

the high-pressure cylinder, and 52 per

cent, for the low-pressure.

(39) A. M. H., St. Louis, Mo., asks

why some locomotives—the Erie rebuilt

engines, for example—have their cabs

one-half or two-thirds over the boiler and

drivers, and also whether the engineer

and fireman are in the same cab, or

whether the latter is at the boiler-head

end. A.—Cabs are located forward on

account of the wide fireboxes of the

Wootten type, which makes it impos-

sible to place them back in the position

usually occupied with the narrow or or-

dinary firebox. The fireman's exercises

with the scoop causes his stay at the

boiler head to be a protracted one as a

(41) J. W. K., Basalt, Col., asks:

I. When an engine is running ahead and

pulling a train, where is the most strain,

on the front or back pedestal jaw, or is it

equal? A.—2. The strains on the front and

back of the jaw are equal, exerted on the

front when the crank is above the axle,

and on the rear when the crank is below

the axle. 2. How much of the power de-

veloped in the cylinders of a locomotive

is required to move the engine itself?

A.—2. The power required to overcome

the internal resistances of a locomotive is

a variable quantity depending on the con-

ditions and type of engine, and also steam

pressure. There is a great diversity of

opinion on the subject, and no exact data

that we are aware of. It has been our

practice to assume, in the absence of ac-

curate knowledge for a particular case,

that about 10 per cent, of the power of an

engine in average condition was con-

sumed in overcoming the friction of its

parts.

(42) Critic, London, Ont., asks:

What difference in the consumption of

LocOTiyfuv iriiyiiiitfinff

ERIE HORSE EXPRESS C.\R.

usual thing, but he may occupy his side

of the cab when his duties permit.

(40) J. M. D., Pembina, Wis., writes:

I have a Nathan sight-feed lubricator,

and it has worked good until lately. At

present it is almost impossible to make it

drop at a regular feed. It will run a

steady stream sometimes for a week, and

then will drop all right for a time. I have

blown it out thoroughly without any

beneficial results. Could you give any

cause for this behavior, and how to rem-

edy it? A.—Choke plugs that are too

loose in the fit, or that have feed holes

too large, will cause an intermittent feed;

the hole should not be more than 1-32

inch in diameter. Another cause for

irregular action is obstructed equalizing

tubes; if these tubes are kept free and

the choke plugs tight, and with proper

sized holes, the lubricator will be in the

condition intended for correct work by

the manufacturer.

fuel would there be in passenger trains of

the same class and weight running 100

miles, one leaving on time and arriving

on time, and the other leaving twenty

minutes late and arriving on time? A.

—

No intelligible answer can be given to

this question unless we knew the weight

of the train and the relative speeds made.

2. Is there any standard theory of firing

soft coal? A.—2. No. Every kind of coal

has to be fired in the way that will gener-

ate the most steam. How to do this must

be left to the intelligence of the fireman.

3. What is the general cause of a poor

steaming engine, the boiler being tight

in every particular and fuel good? A.

—

3. Bad steaming might arise from several

causes: First, from want of the draft ap-

pliances being properly arranged, and

second, from the boiler being too small to

supply the steam used up by the cylinders.

4. What is the smallest consumption of

oil on record per 100 miles for standard
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passenger engine? A.—4. We cannot tell.

5. How often should a fire be poked or

the shaker bar used in a run of 200 miles

with a passenger engine making an aver-

age of fifty miles an hour and burning

about 6 tons of coal during the run? A.

—

5. That would depend very much on the

quality of coal. As a general thing, it is

a good plan to stir up the fire as little as

possible.

(43) A. H. M., Walnut Creek, Cal,.

asks:

I. What degree of efficiency is attained

in use of a compressed air jet in blowing

a forge fire, as described some time since

in Locomotive Engineering—that is,

how much more power would it take to

compress the air required than to furnish

the same blast from a bellows? 2. What
will be the volume of air at atmospheric

pressure which will be used under the

conditions in the article referred to,

namely, i -32-inch jet at 60 pounds pres-

sure, and will the pressure in tuyere be

as great as with an ordinary fan blower?
A.—These questions cannot be answered
satisfactorily by means of calculations,

and when that method of solution is

barred, resort must be had to experiment
for their determination. This, by the way,
is how such information as is asked

for above is usually obtained. We do
not know of any data showing the rela-

tive power required between steam com-
pression and hand blast by bellows.

Neither is there any information as to

volume of air used by induced current

through a conical opening as in the case

noted. It was found, however, in the

above instance that the i-32-inch open-
ing was too great when the valve was
full open, at 60 pounds pressure, and the

pressure had to be reduced by wire draw-
ing at the valve, being in all cases greater

than with the fan blower previously used.

i i i
One of the most interesting and at-

tractive magazines that comes to our
office is the Pall Mall Magazine of Lon-
don. This magazine is only a few years
old, but it has proved itself a most stal-

wart young candidate for public favor,

and has jumped vigorously into the good
graces of American readers. There is no
finer illustrated magazine in the world.
Its scope mixes fiction, history and cur-

rent topics in wonderful harmony. It is

difficult to find a reader of magazine liter-

ature who will not secure congenial read-
ing in this publication. The Pall Mall
devotes more attention to American
tfiemes than any other foreign magazine,
and we find that it now has a New York
omce and. runs American advertisements
exclusively in the .'American edition. An
announcement is made that the June and
Ju.y numbers of this magazine will con-
tain articles by Angus Sinclair on "Com-
fort in Railway Travel." The articles are
profusely illustrated vvith magnificent
half-tone cuts.

Electric Currents and Circuits.

As there have been numerous requests

for "more electricity," the writer will en-

deavor to give a little elementary talk on
currents and circuits, so as to familiarize

the readers with some of the details of

electrical machines before any more is

written about them. We spoke of the

"lines of force" flowing out from the north

end of a magnet and back into the south

end. This is a supposition which seems

to bi; borne out by facts, as can be seen

in Fig. I. the four small compasses indi-

cating a magnetic influence as shown, and

Fig. I

( J
Dynamo Arcl-ight!
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same way, current flows equally in each

branch. This is called a divided circuit,

and is shown in Fig. 4, A and B each tak-

ing half the current.

If we make one of these divisions of

much smaller wire than the other, or use

much more wire in it, or both, most of the

current will flow in the large main wire,

and only a small portion through the

small wire. This small wire is called a

"shunt," and the "shunt circuit" is made

use of to obtain a small current from the

wires of the main circuit. This is done

in many dynamos and motors to obtain

current lor magnetizing the fields, only

a small portion of the main current being

needed. This is shown in Fig. 5.

In all shunt or divided circuits the cur-

rent flows in accordance with the resist-

ance. If one branch of the circuit has

twice the resistance of the other branch,

it will only get one-half as much current

as the other, or one-third of the whole.

Knowing this, it is easy to get any pro-

portion you wish, and on many dynamos

or motors the fields only get from 5 to 7

per cent, of the entire current; some more,

some less.

Many get twisted when it comes to

electrical terms, such as volts, amperes,

etc. ; but as they are the units of electrical

practice, they should be mastered first

of all. Tust remember that:

->-4-'--b5tfct—

H
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not a power, but simply a means of trans-

mitting power from one point to another.

We see the motor car humming along,

and are very apt to think of the electric

motors as the power used. We forget the

wires running back to the station, where

the steam engine or water wheel is driv-

ing the dynamo, so that it can produce

current with which to drive the car. The

motors move the cars, but the engine is

the power ]U%\. a<i much as though it ran

249

of privacy that is enjoyable to parties

travelling together. We are indi-bted to

Master Car Builder Apps for the photo-

graph from which the picture is made.

The Railway Age says: "General Super-

intendent G. R. Brown, of the Fall Brook

Railway Co., at Corning, N. Y., of the

'Brown system of discipline,' comes of a

hardy stock. His parents recently celebrat-

Engine Classes.

A-F
B "1 B 3 engs.6"
C I E 3 "

I B 3 "
E J E 2 •'

D
H
I

Bearing
Pace.



250 LOCOMOTIVE ENGINEERING. May, 1898.

The Draftsman—Evolution of a Stand-
ard.

BY C. A. SELEY.

"Mr. Draftsman: We are having an

epidemic of broken eccentric straps, and
I want you to look into the matter. Prob-
ably an improvement can be made in de-

signs and also reduction of patterns. See
attached correspondence. M. M."

The Draftsman was a comparatively

new man on the road, was young and
sanguine, and his thoughts on receipt of

this communication ran something on this

wise: "Well, that is a job that I like; even

care of them at the same time. Some have

keys and others have nuts for the body
studs; but I believe that keys, set screws

and a good fit on the shaft will do the

best business."

The Draftsman then proceeded to read

the letters that were attached, which
proved to be from an ofScial who was

habituallysuggestingchanges. The Drafts-

man liked new things, too; but, strange

to say, the two rarely agreed. This time

the suggestions were as radical as usual.

He wanted the face of the eccentric to be

made straight across, and to widen the

of the tongue bevelled off instead of

square, while all the other ones had

square corners on the tongue.

"I like that bevel," mused the Drafts-

man; "it is an approach towards a spheri-

cal bearing which would be ideal for a

locomotive eccentric. That axle is con-

stantly on the 'go' up and down, relatively

with the frame, and as the engine rolls

there is a twist to the motion which tends

to bind the straps sidewise and wears the

flanges thin. I don't believe that a broad,

straight eccentric bearing is the thing."

He noted that the bolts securing the ec-

I

NUT LOCK
Full size sheet steel washer
1 16 thick. To be placed under
nuts and to have outer edge
turned up against Hat of nut.

i I t

though there are but two makes of en-

gines on this road, each class has some-

thing different, and I believe a reduction

of patterns can be made. I think the pres-

ent styles are strong enough, and the epi-

demic the old man talks about is due more

to his taking up the oil craze and coming
down so hard on engineers. Eccentrics

will not run without oil, and a riiimber of

the broken straps that I have noticed in

the scrap-heap show that they have been

dry and hot. However, I may be able

to improve on the oiling facilities and the

fastenings, and although lie does not say

anything about the eccentrics, I shall take

straps enough to make the flanges comejed

outside of the eccentric body. He also ity

wanted to do away with the key style of ;ed

fastening eccentric halves, and use nuts, ive

He would like to move the eccentrics to ;he

the middle of the axle, citing various ad- nt,

vantages; but was willing to allow that ^jj

the latter change might be more advan- ch
tageously employed in new equipment.

The letters were put away for future j^e

reference, and all of the eccentric and s
strap drawings brought out for examina- jg

tion, and the Draftsman made some

memoranda. He noted that the bearings
;(

of some classes were made with the sides (..

or line of pipe if the flow is to be uninter-

rupted. The dynamo (or battery) can be

likened to a pump which is continually

pumping the same water over and over

again. In this case the piping must be
.

complete, although the water can go

through motors or other devices before it

returns to the pump.

In Fig. 2 the dynamo is furnishing cur-

rents for five arc lights, although for that

matter they could be incandescents or

motors, if made to run on a "series" cir-

cuit as shown: a "series" circuit being

simply a continuous circuit with the lights

or motors so placed that the current must

flow through one before getting to the

next—hence the name "series." This is

used mostly for arc lamps out of doors.

Fig. 3 shows another kind of circuit,

which is called a "multiple" or "parallel"

circuit. This has two wires, which have

no connection except when the lights

or motors are switched on, and no current

is generated by the dynamos unless there

is a complete circuit for its flow. The

dynamo armature simply revolves, doing

no work until the circuit is completed by

the switching in of lamps, motors or other

devices.

This system is generally used for incan-

descent lamps and motors, also for street

railways.

There are modifications and combina-

tions of these circuits, but they are not

used in railway work, and will not be con-

sidered.

If we make two branches of the same

size pipe, the water will divide and flow

through each pipe in equal quantities, and

if we divert an electrical circuit in the
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B
and it gets the blame; whereas a loose boll

on the other side was the weak link. Now
the proper thing to do is to secure tht

bolts and nuts so that they will not gel

loose," and he did as the drawing will

show.

The erecting drawings of these engines,

were next examined, some more memoan
randa taken, and then the Draftsman spenlier

the rest of the day looking over engine!'''5'

in the shop and roundhouse, and quizzinjj J

the foremen, so as to get information fromre-

both the shop and road points of viewiny

He found several of the old-style beveP^^
ter

bearing eccentrics in very good condition

after several years of service, and won-jm'

dered why that style had been discon-ur-
uid
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proved to be the best shape for their par-

ticular instrument.

The writer has no desire to enter into

a discussion on this subject, and has

merely given what seems to him a fair

explanation of its working. Whether

this is correct or not does not affect the

other portions of the articles, as the man-

ner of working described is as it actually

exists, regardless of which theory is con-

sidered most plausible by the reader.

EVOLVING

Engine Classes,

A-F
B ] B 3engs.

C 6 •.
[C ^ E 3 "

I
B 3 •

j

E J E 2 •'
f

D
H ;.

I

'Bearing
Pace.
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The Draftsman—Evolution of a Stand-
ard.

BY C. A. SELEY.

"Mr. Draftsman: We are having an

epidemic of broken eccentric straps, and

I want you to look into the matter. Prob-

ably an improvement can be made in de-

signs and also reduction of patterns. See

attached correspondence. M. M."

The Draftsman was a comparatively

new man on the road, was young and

sanguine, and his thoughts on receipt of

this communication ran something on this

wise: "Well, that is a job that I like; even

LOCOMOTIVE ENGINEERING.

care of them at the same time. Some have

keys and others have nuts for the body

studs; but I believe that keys, set screws

and a good fit on the shaft will do the

best business."

The Draftsman then proceeded to read

the letters that were attached, which

proved to be from an official who was

habitually suggesting changes. The Drafts-

man liked new things, too; but, strange

to say, the two rarely agreed. This time

the suggestions were as radical as usual.

He wanted the face of the eccentric to be

made straight across, and to widen the

Tapped for

Standard Oil Cup

Piiie Thread

of

sq

sq-

May. 1898.

rheQ&C

Compound
Lever

"\ll Purposes JflCKS

st^

w
th.

to

fla.

stior

4Sr— — Automatic Lowering Jacks

^^ " Juick Trip Track Jacks

Oil Box Jacks

J
Adjustable Handles

' Substantial Construction

Quick Safe

though there are but two makes of en-

gines on this road, each class has some-

thing different, and I believe a reduction

of patterns can be made. I think the pres-

ent styles are strong enough, and the epi-

demic the old man talks about is due more

to his taking up the oil craze and coming

down so hard on engineers. Eccentrics

will not run without oil. and a riiimber of

the broken straps that I have noticed in

the scrap-heap show that they fiave been

dry and hot. However, I may be able

to improve on the oiling facilities and the

fastenings, and although he does not say

anything about the eccentrics, I shall take

straps enough to make the flanges comejed

outside of the eccentric body. He also ity

wanted to do away with the key style of ;ed

fastening eccentric halves, and use nuts, (ve

He would like to move the eccentrics to he

the middle of the axle, citing various ad- nt,

vantages; but was willing to allow that -i\s

the latter change might be more advan- ch

tageously employed in new equipment.

The letters were put away for future ke

reference, and all of the eccentric and s,

strap drawings brought out tor examina- .Je

tion, and the Draftsman made some

memoranda. He noted that the bearings jf

of some classes were made with the sides

^ew 1898 Catalogue gi>es full detail

Send for it

The Q & C Co.

700 to 709 "W^estem Union Buildiaz

Chicago, 111.
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Why is Ice More
Slippery than

Glass?
It would puzzle many an engineer to

tell just why ice is more slippery than
glass, and it would puzzle many another
man quite as much. Ice has the property
peculiar to bodies which expand on freez-

ing, of liquefying under pressure and
solidifying again when the pressure is re-

moved; consequently, the weight of any
body moving upon a sheet of ice causes
the formation of a thin layer of water
which separates it from the ice, and thus,

by reducing the friction to a minimum,
enables it to move smoothly over the sur-

face. On glass, on the contrary, this liquid

medium is wanting, so that the two solid

and unyielding bodies come into actual
physical contact, causing a friction which,
in spite of the smoothness of the glass,

considerably retards the motion of the
body. If a little water is placed between
two pieces of glass, they will glide one
over the other as smoothly as if on ice.

The introduction of oil between two
bearing surfaces acts the same as the

water between the two plates of glass

—

it floats them, and until the oil is squeezed
out, enables the bearings to glide one
over the other with but little friction.

Where pure flake graphite is used, a

condition is set up somewhat similar to

that of ice, except there is no melting.

Graphite under pressure yields and gives

up minute particles, which, carried along
by the moving body, float it far more
easily and surely than water or oil, and
reducing friftion to the lowest possible

degree.
The success of graphite lubrication

therefore depends quite largely upon the

quality of the graphite in its degree of

hardness. Some of the amorphous forms
of graphite become soft and paste-like, and
are comparatively worthless. There arc

some other forms of graphite so hard and
metallic that there is little or no yield, and
but slight reduction in friction.

Experience shows that the flake graph-

ite mined at Ticonderoga, N. Y., has in a

higher degree than any other known
graphite the peculiar qualities needed. It

is a tough yet yielding flake, and the flake

is so thin that it readily adheres to the

bearing surfaces, forming a veneer-like

coating. It readily fits in and smooths up
the "microscopic irregularities" of the

bearing surfaces.

Pure Flake Graphite mixed with best

quality of mineral oil with flash point of

not less than 400° makes the ideal lubri

cant for engine cylinders where high and
low pressures are used—in fact, it is the

only lubricant that can give thorough
satisfaction.

At the present time graphite and valve

oil are mixed and introduced into the

cylinders of stationary engines by means
of a small hand oil-pump, with splendid

results, and we believe the time will come
when special devices will be made by
locomotive builders for the better intro-

duction of pure flake graphite into the

cylinders of locomotive engines.

Samples of Dixon's Pure Flake Graph-
ite will be sent free of charge.

Joseph Dixon Crucible Co.,

Jersey City, N. J.

proved to be the best shape for their par-

ticular instrument.

The writer has no desire to enter into

a discussiort on this subject, and has

merely given what seems to him a fair

explanation of its working. Whether
this is correct or not does not affect the

other portions of the articles, as the man-
ner of working described is as it actually

exists, regardless of which theory is con-

sidered most plausible by the reader.

S ^ i
The Bignall & Keeler TVIanufacturing

Company, of Edwardsville, 111, have

issued a new catalog. No. 14, showing

their Peerless and Duplex pipe-threading

and cutting machines. In addition to these

there are smaller tools for similar work,

and much interesting data on mechanical

subjects, including tables from Kent's

"Pocket-Book." It is well worth keeping

for reference.

The Boston Belting Company have

issued a circular concerning Forsyth's

Patent Gutta-balata. There are a great

many good points to this form of belting,

which is comparatively new to this coun-

try, although it has been in use in Euro-

pean countries for years. It is seamless,

and therefore has no external seams to

open or come apart. It can be run with

either side next to the pulley, and has its

plies so firmly united that separation is

almost impossible. This belting seems

to be thoroughly worthy of a trial.

On April gth Mr. George J. Gould had

a lively ride over the Wabash. He and

his party, occupying two cars, were re-

turning to New York from Omaha. En-

gineer Dissler and Fireman Bell, with

engine No. 177, brought the train from

Tilton, 111., to Indianapolis—103 miles

—

in I hour and 50 minutes. Between

Delphi and Logansport the speed indi-

cator registered JJ miles an hour. En-

gineer SutclifT and Fireman Wagner, with

engine No. 167, took the train from Peru

to Montpelier— lOO miles— in i hour and

59 minutes.

i S i
It is not generally known that at one

time postal authorities had the right to

transport persons as well as what is now
understood to be postal matters. An act

was passed in the English Parliament of

the establishment of a postal department

in the American colonics in the ninth

year of Queen Anne, which made it the

duty of American post-masters to pro-

vide horses and guides for travelers, and

each traveler was allowed to carry mer-

chandise up to 80 pounds in weight on

the guide's horse free. For 150 years the

post-office packet service of England was

the only regular vehicle for over-sea

travel, and its service was only turned

over to private hands in 1830.

President Thomson on Army Trars-
portation.

President Frank Thomson, of the

Pennsylvania Railroad Company, said

yesterday that the statements published

in several newspapers that he had been

made an Assistant Secretary of War in

charge of military transportation had no

foundation in fact. The government of-

ficials were, however, cognizant of the

fact that they could call upon him at any

time for any service he could render. He
said there was nothing in the railroad sit-

uation which in any way corresponded to

the conditions existing during the civil

war or that would require the government

to assume any direct control over the rail-

roads of the country. Then the railroads

were of prime necessity in conducting

military operations. Large bodies of

troops and immense amounts of supplies

had to be expeditiously moved, and it was

essential that the government should have

supreme control of any road which it

might wish to use.

A military railroad organization was
absolutely necessary, however, to operate

the lines in such portions of the Confed-

erate States as were held by Union

troops. The captured roads had to be

put in order, the burned bridges rebuilt,

and. in most cases, new rolling stock sup-

plied; and the exigencies of such a service

demanded an organization entirely unique

in the history of railroads. The war with

Spain would not probably interfere with

the running of a single train.

Those who are familiar with Mr. Thom-
son's early railroad experience will re-

number that Col. Thomas A. Scott, who
had been put in charge of the military

roads by President Lincoln at the break-

ii'g out of the war, sent at once for Mr.

Ihomson, then about attaining his ma-

jority, to leave Altoona, where he was en-

gaged in emergency duties, and assist him

in reorganizing the roads south of the

Potomac. In the three years that fol-

lowed, during which his field of opera-

tions e.xtended through Virginia. Ken-

tucky and Tennessee, including the roads

south of Nashville, the increasing respon-

sibility of his position and the unexpected

problems presented served to strengthen

the facility of resource of the young rail-

road manager, and he left the service

with an enviable record and an invaluable

fund of experience.

One of the most brilliant transportation

movements of the war was carried out by

Mr. Thomson after he had returned to

service on the Pennsylvania Railroad and

had been in his new position only a

month. Col. Scott telegraphed for him

to come back to Washington, and he was

specially detailed by the Secretary of War
tc take charge of the transportation of

two entire army corps, the Eleventh and

Twelfth, with their equipment of artillery-,

horses, wagons, camp equipage, hospital

supplies and baggage, from the Army of

the Potomac, near Washington, to the
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Army of the Cumberland, at Chatta-

nooga. It was a movement absolutely

necessary for the preservation of the lat-

ter army, and it was a herculean task, but

it was fully accomplished in fourteen days.

It was regarded then as little short of

miraculous, in view of the conditions and

the facilities, and would be a remarkable

movement even now.

The present war is not likely to offer

any opportunities to young men for such

experience in emergency railroad service;

' but there are plenty of unsolved problems

for Uncle Sam's boys in the United

States navy which some unfledged genius

may work out.

—

Philadelphia Ledger.

i i g
The Sargent Company, Chicago, have

displayed seasonable enterprise in getting

out a map showing the West India

Islands as a group, the Island of Cuba in

particular, and the world, showing rela-

tive positions of various countries. Send

for it and you will be very much pleased

with what you receive.

EnKinc6r&' Convenlion.

The biennial convention of the Brother-

hood of Locomotive Engineers will be

held in St. Louis beginning May nth.

All the officers have to be re-elected or

others chosen, except that of the chief

engineer, who holds over for two years

longer. There is some talk of contests

for the dififerent positions, as there always

is when the terms of office expire, but we

expect that harmony will eventually pre-

vail by the re-election of the men who
have performed their duties satisfactorily.

The most important question to come

before this convention is a proposal to

federate with other railroad labor or-

ganizations. The firemen, conductors,

trainmen and telegraphers are willing,

like Barkis, to confederate, and efforts

will be made to convert the delegates to

bring the Brotherhood of Locomotive

Engineers into line. Similar attempts

have formerly been made without suc-

cess. It is a momentous question de-

manding very serious consideration.

"Ocean to Ocean" is the title of a neat

pamphlet issued by the Galena Oil Com-

pany, of Franklin, Pa., for the purpose

of letting the world know that their oil

is used on 94 per cent, of the railroad

mileage of the United States, aggregating

168,000 miles, 35,000 locomotives and

1,300,000 cars.

i i i
The coaches of the New England Rail-

road are lighted with oil lamps arranged

in the best possible manner to get their

rays down to the seats. There are seven

of these lamps on each side of the car,

and the way they are put up is what ap-

peals to the traveler. They are secured to

the clear story sills by brackets, which

brings the lamps' lower down over the

seats and gives a better light than by the

conventional but inconvenient location in

the center of the clear story. Where oil

lamps are used, we don't know of any

better arrangement of them than the

above; they give up their illumination to

better purpose than when farther away.

i i S
Several towns in Connecticut have

claimed each that the first person in this

country to receive a patent had lived in

that town. It is doubtful if any one can

claim an older date than the following:

Otis A. Smith, manufacturer of firearms

at Rockfall, is in direct line of descent

from Joseph Jincks, of Lynn, Mass., the

first recorded inventor in America. In

1655 he was granted a patent for an im-

proved scythe. He also made the first

castings in this country, and in 1652 made
the dies for the famous "Pine Tree"

shillings. In 1654 Mr. Jincks made for

the city of Boston the first fire engine in

America, and his name is also associated

with other inventions of that time.

The Maine Central.

Away up in Maine there is a line of rail-

way comprising a length of 821 miles

that furnishes a theme for reflection to

the railroad man or the observer of any

other calling, but especially the man who
has railroaded at some period of his ex-

istence, because he will be, more than any

other, better qualified to appreciate and

understand the many Httle things going

to make up successful administration of

railroad affairs. The temper of the rank

and file of a road is a pretty good index

of the character of the treatment received

from the executive officrs.

This was so apparent on the Maine Cen-

tral during a recent trip over that road

that a mental note was made to the effect

that things were going satisfactorily to

everybody in that corporation. The

secret of the manifest good feeling came

out in a conversation with General Super-

intendent McDonald, who, in the course

of his remarks, dwelt eloquently on their

Brown system of discipline and the effect

i'- had shown on all subject to its provis-

ions. We incline to the belief, though,

that, while the system is the best, the re-

sults of its working are greatly enhanced

by its administration at the hands of offi-

cials who can be fair without a systen.

and that is what the officers of this road

are, if they are judged by the results of

both combinations.

The passenger equipment of the line is

one that must be, and is. the best, for the

reason that tourist travel is immense dur-

ing the summer months, people simply

swarming to the beautiful river, lake and

ocean resorts that are reached by the

road, either by its rail or steamer lines.

An idea of the volume of this travel may
be had when it is known that more than

17,500 people were represented by the

Pullman car receipts alone during the sea-

SYRACU

SYRACUSE.
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son of 1897. These figures are away in-

side of the actual travel, since they do not

include coach patronage or private cars;

they are given simply to show that the

Maine Central is in the railroad business.

The time is good and sharp—forty-five

miles an hour on the card—and on ac-

count of a fairly level road this is easily

made by Mr. Pillbury's standard eight-

wheel engines, which are elegant speci-

mens of the kind. No extra heavy power
is needed on the line, except on the moun-
tain division, where some hills 116 feet to

the mile are encountered in reaching

Crawford's Notch, in the White Moun-
tains. Consolidations are used there.

There is much on this road to attract the

traveller in the way of scenery and in the

wav to reacli it.

Motive Powers, Past, Present and
Future.

The above was the title of the subject

for discussion at the April meeting 01 the

New York Railroad Club before an at-

tendance that filled the rooms to over-

flowing. Mr. S. M. Vauclain, Superin-

tendent of the Baldwin Locomotive

Works, opened the discussion, taking for

his theme motor cars, tracing them from

the first needs that brought them into

use up to those of to-day, and referred to

the various methods of propulsion from

steam and soda to compressed air and

electricity. The latter form of motor

drove for a time the others out of the

field, but changed conditions now make
it necessary to have a steam motor that

has a capacity for both passengers and

freight. Such cars have recently been

built and were giving satisfactory service,

and these were shown to the club by the

stereopticon during the remarks of the

speaker. Some details of a motor car now
under way at the Baldwin Locomotive

Works for the Cincinnati, Hamilton &
Dayton Railroad were very interesting,

notably that of the boiler, which was of

the magazine type and fed the coal auto-

matically to the grate by gravity, so that

one filling would last for a run of forty

miles, and the arrangement of the link

n!otion up in the cab under the eye of the

engineer, by which the line of motion of

the links was at right angles to the axis

of the cylinders.

Mr. Merrill, Second Vice-President of

the Erie, followed with some of the causes

which made the steam motor a necessity

to railroads at this time, and gave some

figures showing the cost of operation of

his motor as compared with that of an or-

dinary passenger train, being 16 cents per

nnle, which covered all expenses of op-

eration in the first case, against 27 cents

for the latter. The motor showed a saving

of about $240 per year.

Mr. Vrccland, President of the Metro-

politan Traction Company, gave some in-

teresting information about how the cable

system came to be installed in New York.

and also gave a history of the under-

gidund trolley system on his lines; but,

after all the improvement in surface trans-

portation, he was forced to admit that the

horse was still to be seen hauling cars in

the streets of New York.

Mr. Potter, of General Electric Com-
pany, talked on the subject of the over-

head trolley and the third rail, and pre-

sented the power question interestingly

from his point of view, but concedmg that

there was a place for the steam motor car.

Mr. J. W. Duntley, President of the

Chicago Pneumatic Tool Company, has

lately been on a visit to Europe, and he

wrote us from Berlin, Germany, telling

that he had received a most enthusiastic

welcome everywhere that he went to in-

tioduce his tools. During the months of

January and February their London

office received orders for 100 hammers,

60 drills, 10 riveters, 5 flue rollers and 20

breast drills. Mr. Duntley has received

stock orders for over 200 machines, to be

distributed each month. European ma-

chine men admit that no new business has

ever jumped so rapidly into popularity as

that of the tools supplied by the Chicago

Pneumatic Tool Company. The pressure

of business is so great that the company

have decided that they must either build

a manufacturing plant in Europe or

double the capacity of that in St, Louis.

The Lunkenheimer Company, Cincin-

nati, have issued their catalog for 1898.

It contains illustrations and descriptions

of the principal articles made by the com-

pany. These appear to comprise every

kind of steam fitting in use. The cata-

log will prove a useful reference tor per-

sons having to do with steam fittings.

It will be sent on application.

William G. Creamer died in Brooklyn

last month, aged seventy-two years. Mr.

Creamer's name is associated in the

minds of many railroad men on account

of the emergency brake which he invented

and has applied to many roads. It was a

spring brake, which had to be wound up

to be ready for use. Connection was

made with the bell cord, which enabled

the engineer to apply the brakes when

necessary.

i i i

The Standard Tool Company, Cleve-

land. O., arc sending out a little pocket-

book containing a great deal of valuable

information for shop men. It contains

useful information about milling cutters,

twist drills, wire gages, speed of drills and

other matters that shop men are inter-

ested in finding an easy reference for.

We understand the book is given away

free.
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The Buffalo Forge Company are meet-

ing with a great deal of success with their

down-draft forges for blacksmith shops.

They say that this style of forge is effect-

ing a revolution in b'acksmith-shop equip-

ment. They have recently received a lot

of orders for this kind of forge from Ger-

many. The engine department of this

company is pushed with orders at pres-

ent, and they are building several engines

for the United States Navy.

Mr. O. Stewart, superintendent of mo-
tive power of the Bangor & Aroostook

Railroad, is taking the slip out of a giddy

old eight-wheel engine, by putting 4!/2-

inch tires on the 56-inch wheel centers.

He don't have to resort to that scheme
on his new heavj' standard engines; they

are ranked among the best passenger

power in the country.

Engineer E. L. Dunkle, of engine No.

1391 of the Pittsburg division of the Bal-

timore & Ohio, knows something about

Indian fighting. While going up the Al-

legheny Valley Railroad he got mixed up
ill an altercation that arose between some
noble Cornplanter Indians and the train

crew, and one of the braves chewed three

of Dunkle's fingers.

The Baldwin Locomotive Works have

issued an illustrated catalog, which ap-

pears to be the third of the year, showing
a few leading types of locomotives built

during the month of March. The gen-

eral dimensions of the leading engines

are given, and they are illustrated by

means of very good half-tone engravings.

The engineering department of the

Pennsylvania Railroad at Altoona are

working on the designs of a locomotive-

testing plant on lines similar to the loco-

motive instalment at Purdue University.

The intention is to mount the journal

boxes on a ball and socket arrangement

similar to line shafting, the shells of bear-

ing to be enclosed and automatically oiled

by chain. A great many novel features

will be introduced in the construction of

this plant.

i i i

The address in Pittsburg of Manning,
Maxwell & Moore, the Ashcroft Manufac-
turing Company, the Consolidated Safety

Valve Company, the Hayden & Derby
Manufacturing Company, the Pond Ma-
chine Tool Company, the Shaw Electric

Crane Company and Pedrick & Ayer
Company, has been changed from Tele-

phone Building to the Park Building,

Fifth avenue and Smithfield street, Pitts-

burg, Pa.

Samuel Norigan, road foreman of en-

gines on the Cleveland & Pittsbuvg at Al-

lian.-e. O . is a candidate for Sheritif of

that county, and his many railroad friends

propose to help him as much as possible.

i i i
Several of the roads running from New

York to Niagara Falls have made reduced

rates for those attending the convention

of the American Society of Mechanical

Engineers. Among these are the Lehigh

Valley, West Shore, and, we presume,

the New York Central, the Erie and the

Delaware, Lackawanna & Western will

follow suit. The rates are very reason-

able, indeed.

i i i
Our Russian friends are in ecstacies

over their new passenger train intended

for the Siberian Railway. This train is

to make the run from St. Petersburg to

Tomsk in six days, twice a month. It

comprises in its appointments all the

luxuries now grown old with us, such as

vestibules, hot water heating, electric

lighting, library, bath, etc.; but they go

us one better with a piano in the dining

car. A dispensary is also one of the new
things in this train; we have, however,

run those for years. The American

traveler can always get "medicine" from

our dispensaries in dining and buffet cars.

i i i
The Pullman and the Wagner Sleeping

Car Companies have both been putting

into service for several years past com-

partment sleeping cars that have two

berths in one room and give much more

privacy to the occupants than the ordin-

ary section sleeper. But at the same time

the compartments take up more room,

and a car so arranged does not accom-

modate so many passengers as a section

car. Owing to this, the sleeping car com-

panies have given notice that passengers

will be charged 40 per cent, more for the

accommodation provided by compart-

ment cars than for seats and beds in the

old style of car.

@ i i
Mr. Joseph Sibley, of the Galena Oil

Works, Franklin, Pa., is reported to have

proposed a novel means of coast defense.

He says that if benzine were conducted

through pipes under water and released,

the fluid would rise to the surface and per-

meate the atmosphere to a hight of 20

feet. Let a hostile fleet once enter the

area thus charged and it is doomed to de-

struction; for the vapor would penetrate

to the fires on board the ships and terrific

explosions would follow, blowing up the

vessels in all directions.

i i i
One reader of "Practical Shop Talks"

usually means several of his friends a

little later. All agree it's the best 50

cents' worth of sensible reading they

know of.

The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features which make it superior
io all others on the market.

IT IS THE STANDARD ON

of the American Railways.

Adopted by the Qovernment Railways of

France and Belgium and the Leading
English Railways.

SENT ON TRIAL. , . .

MA.VUFACTDRED BY

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.A.

THE DRAKE & WIERS CO.
Cleveland, Ohio..

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars """^ ^^ **""* *••* *«*'

of 15 years' use without
a failure. It is the ONLY GENUINE ASPHALT
CAR ROOFING IN THE MARKET. 4«44a|4«
3-PLY RUSTIC CAR ROOFING,

THE BEST IN THE MARKET.

^ ASHTON
MUFFLER
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Reg:ulator.
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THE ASHTON VALVE CO.
271 Franklin Street, Boston, Mas$.

Savogran
For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
World*. F.lr M.d.1, 1813. Sn.er. IBAT. Broni«, 1916.

1234 Monadnock Bldg., Chicago. III.
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Fig. 1, THIRTY-THIRD STREET STATION, SIXTH AVENUE LINE.

on an elevated engine witii running or-

ders.

Imagine, to begin with, a continuous

bridge for your road-bed, with the hight

from the rails to the ground varying from

II feet 8 inches to 57 feet. Then think of

stopping every 40 seconds tor a portion

of the route, st;irting. hooking her up

mark stop is also about correct, as, with

the stations having railings, there is sim-

ply an opening for each car platform, and
mighty little leeway either. But the boys
get used to it. and handle the vacuum (not

air) brakes in fine style. Stops vary from
3 seconds up. with an average of about
10 seconds. This would bo quite a revela-

of course makes a longer stop necessary

to unload.

New York is particularly adapted for

elevated roads, as, being long and nar-

row, they all start from the Battery (with

a branch from City Hall), and then sepa-

rate into the Second. Third, Sixth and
Ninth .Avenue lines. Brooklyn being ol
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Elevated Railroading In New Yoik.

The engineer and other trainmen on

ordinary "land" roads, and especially

those having long runs between stops,

would find much to interest as well as to

annoy them if they were suddenly landed

NEW YORK, JUNE, 1898.

(twice usually), dropping the lever down
in the corner, shutting oflf and stopping

to a chalk mark in the time named.

This isn't exaggerated a particle, hav-

ing timed them on several trips and

watching things generally. The chalk-

No. 6.

tion to some local roads we could men-

tion. The engines are small but power-

ful, although they have lots of work to

do, pulling five cars full of people at the

rush hours; for the elevated cars are

filled to overflowing at times, and this

Fig. 1. THIRTY-THIRD STREET STATION, SIXTH AVENUE LINE.

on an elevated engine with running or-

ders.

Imagine, to begin with, a continuous

bridge for your road-bed, with the bight

from the rails to the ground varying from

II feet 8 inches to 57 feet. Then think of

stopping every 40 seconds for a portion

of the route, starting, hooking her up

mark stop is also about correct, as, with

the stations having railings, there is sim-

ply an opening for each car platform, and
mighty little leeway either. But the boys

get used to it, and handle the vacuum (not

air) brakes in fine style. Stops vary from

3 seconds up. with an average of about

10 seconds. This would be quite a revela-

of course makes a longer stop necessary

to unload.

New York is particularly adapted for

elevated roads, as. being long and nar-

row, they all start from the Battery (with

a branch from City Hall), and then sepa-

rate into the Second, Third. Sixth and

Ninth .Avenue lines. Brooklyn being (A
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an entirely different shape, the roads have

to cross each other at numerous points,

the last comer raising his tracks to clear

the first road.

Don't imagine that because the road is

elevated there are no grades. It's all hills

and hollows in many places, some of the

grades being as heavy as ^'/l per cent, on

the Kings County Road of Brooklyn, and

the Manhattan Road, in New York, has a

2-per-cent. grade that is 1,828 feet long.

These are equivalent to grades of 184.8

and 105.6 feet to the mile, respectively.

As the lines reach the more thinly popu-

lated districts, the stations are placed far-

ther apart, and it becomes a little more like

railroading, as you don't "shut off before

you get started," as is almost the case

downtown. The stations are interesting,

and present many different plans of stair-

ways for reaching the road from the street.

This depends on their location, and al-

most every means of getting from the

sidewalk to the station above is resorted to.

Sometimes it is plain sailing, as at

Thirty-third street, shown in Fig. i ; but

in others the stairs are fearfully and won-

derfully made, going zig-zag, crosswise,

under the railroad, and about every other

way imaginable.

Stations are sometimes placed in the

center of the elevated structure, between

the two tracks. This saves a ticket office

and a few men, and is used to some extent

on the uptown stations after the traffic

thins out, as well as in some of the

Brooklyn stations. The side stations are

shown in Fig. 2. which gives a good view

Fig. 3. COLUMNS IN THE STREET.

rig. 2. SIHK STATIONS AT llll:TV-Si:iciM> STKKET.
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of the track and station platforms, to say

nothing of the signs on the adjoining

buildings. The station platforms are

flush with the car platforms, so that there

is no climbing up and down car steps at

stations, which accounts for the short

stops required at stations.

Some idea of the appearance of the

structure, both in the street and where
it spans from side to side, is given by

Figs. 3 and 4. Needless to say, it is thor-

oughly substantial, and if anyone imagines

it a kind of a "play" railroad, he is very

leaving the downtown stations and run-

ning around the regular local trains. As
all traffic is downtown in the morning and
uptown at night, this works very well, and
is used to store the extra cars during the

"ligiht" hours.

Starting from the upper terminal, or

roundhouse, at One Hundred and Fifty-

fifth street, on the Ninth Avenue line, the

engine brings a train down to the Battery,

the lower end or peak of New York. The
engine cuts loose, and another engine

backs down and pulls the train away as

the end of the run and on some of the

short runs this is the only place he
touches the fire. On the run from the

Battery to One Hundred and Fifty-fifth

street he handled the scoop four times,

putting on a little coal each time.

The coal is carried in the bobtail tank,

which holds 2,500 pounds of coal and 512

gallons of water. A sliding, hinged door
lets the coal on to the deck as wanted,

and the fireman keeps the deck clean by
letting down just what is needed. Coal
consumption averages from 35 to 40

tnut'h mistaken, even if the engines are

not consolidations or monsters.

The Manhattan road has 36 miles of

roadbed, 192 stations on its various lines,

runs I,n6 cars weighing on an average 15

tons empty, has 326 locomotives, and is

laid with go-pound rails; so that it can
give points to many surface roads that

imagine they are "something of a rail-

ro.id."

Durin,'? rush hours the trains have five

cars, filled 10 the doors, and the headway
between trains is counted in seconds, reg-

ular running time being less than a min-
ute apait, night and morning.

E.xprc'is trains are run on some lines

by using a third track in the rcntei after

I'Mfe'. 4. SHOWlXi; CONSTItUCTIO.X I'l' MM

soon as scliedule time arrives, which isn't

a long wait, and the engine then gets out

of the way of the next train. It then waits

for the next train to pull in and, when
time is up, pulls it away from the other

engine and starts on its journey. It does

not go far, however—only to the second
station. Rector Street, where it uncouples

and lakes water and coal, waiting for the

next train before taking its trip to the

upper terminus. This route is about nine

miles long, and is run in about 35 min-

utes, including twenty-five stops—rather

lively work for the man at the reverse

lever and throttle, to say nothing of the

brake.

'I'lic fireman dues most of his work at

pounds per mile, sv/.ile water consump-
tion on the Kings County road is given

as 26 gallons per mile. Most of the later

engines have 12 x 16-inch cylinders, carry

about 125 pounds of steam, and weigh
from 20 to 25 tons. One of them is shown
in Fig. 5.

Some of the curves are rather startling

to those not used to this kind of rail-

roading, there being a few as sharp as 90
feet radius, and varying from this to 325
feet. But streets are narrow, and corners

must be turned, and there is really little

difiiculty experienced in doing it. One of

the best examples of crookedness is

shown in Fig. 6. which is near the South
Ferry Station, on the Second and Third
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Avenue lines. We are indebted to Mr.

Charles Pollock, of Boston, Mass., for

this view, which is very interesting.

The cars regularly used are built espe-

cially for the service, and carry, all told,

in the neighborhood of half a million peo-

ple a day on the Manhattan roads alone.

They are not peculiar in any way,

unless it is the absence of steps, flush plat-

forms, and (with the exception of four

seats on each side running crosswise) the

seats being placed lengthwise of the car.

One of the first styles of cars used is

shown in Fig. ", and this also shows the

style of structure then in use, which is

quite a contrast from that shown in the

other views.

After this narration of details and fig-

ures, a trip on one of the engines may be

interesting.

Leaving the dow^ntown terminus at

South Ferry on a Ninth Avenue line train,

we leave Battery Park on the left, with its

new Aquarium made of what was formerly

Castle Garden, the first glimpse many a

good citizen had of his adopted country.

We are only fairly started when we stop

for Battery Place station; a short stop-

Then we begin to realize what elevated n'.any chapters, with the same plot in eacb

railroading is. As one of our Hibernian —open throttle; hook her up, once, twice;

friends puts it, "The engineer glues his shut of?; drop her down; use brake tilR

A TYPICAL ELEVATED ENGINE.

Fig. 6. A CROOKED PORTION OF THE ROAD, THIRD AVENUE "L.'

eight seconds, perhaps—and we are ofif

again, the next stop being Rector street,

where the engines take water and coal.

the train being pulled from here by an-

other engine ready to start.

lisht to the reverse lever, niver lavin' go
fur a second, and it kapes him shovin' it

back an' forth, like he was runnin' a cross-

cut saw insted ov a locomotive." And he

isn't far wrong. It's a continued story of

you stop just right. That's the story that

is repeated about every 40 seconds at the-

lower end of the trip.

Cortlandt street. "Out here for the

Pennsylvania Road"; Barclay, "ditto for
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we begin to crawl Central Park, and at Eighty-first street

close to North the top of the Obelisk can be seen.

districts. At One Hundred and Tenth street the

7. AN OLD-TIJIB "L" CAR.

2S1

Figs. 9 and lo were taken, one to the west,

showing Grant's tomb in the distance, and

incidentally being over the top of the

houses nearest the track. The other shows

a "wash out on the line," and gives an

idea as to the hight, as well as the method

of drying clothes in the tenement houses

of New York.

From here to the terminal there is

nothing of special interest; but at One

Hundred and Fifty-fifth street the ter-

minal shown in Fig. ii is quite a revela-

tion to the engineer who imagines that

the elevated road system is a toy. The

view gives an idea of the size as well as

the capacity of the coaling station, and

the available yard room on stilts; the

streets are below it.

It must not be imagined that this trip

has been all play, for with a five-car train

some of the grades put the engines to

quite a test—in fact, it is a series of grades,

some slight, some severe, but all requir-

ing care and constant watchfulness on the

part of the engineer.

Fig. 8. THE BIG LOOP—ABOUT 50 FEET HIGH.

There is little of interest till we pass

Fifty-third street, where the Sixth Ave-

nue line joins the Ninth, and we begin to

get into a better portion of the city. To

the right we begin to see glimpses of

big reverse curve shown in Fig. 8 is

reached, and it seems a little peculiar to

be railroading at a hight of 57 feet over

land, not a river in sight.

At One Hundred and Sixteenth street

Brooklyn—the City of Churches, of

Henry Ward Beecher, and the other half

of Greater New York—also has elevated

roads (two of them, in fact), and thejr

cross and recross each other as well as
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Fig. 9. OVER HOUSES TOWARD GRANT'S TOMB. Fig. :0. "WASH OUT ON LINE.'

Fig. 11. ONE HUNDRED AND FIFTY-FIFTH STREET TERMINAL.

Fig. 1'.'. UP GRADE O.N THE KINGS COUNTY "L"-
oV, PER CENT. ''"'^' ^^- '^^^ O^ 1'HE SHARP TURNS ON BROOKLYN "L."

ELEVATED RAILROADING IN NEW YORK.
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Fig. 14. LOOPS AT BROOKLYN BRIDGE ON BROOKLYN -I.. Fig. 13. SIiiXAL TdW,;;;. P.UOnKI.V.V

their own branches in a fashion that be-

wilders a stranger. The Kings County
line starts at the Brooklyn end of Fulton

Ferry, and has an up-hill job in getting

to the end of Brooklyn Bridge. This ii

where its 3V2-per-ceiit. grade comes in,

as is shown in Fig. 12, with its engine

puffing up past the semaphore, the Bridge

pier in the background, going on to the

terminus in East New York. This line

carries about 50,000 passengers a day.

On the Brooklyn Elevated road we start

at the Bridge, with its loop, shown in

Fig. 14, and take one of its branches,

either East New York or Fifth Avenue
lines. Taking the latter as a mat-

ter of chance, we wind and twist around

curves, as shown in Fig. 13 (which was

taken from the rear platform of the first

car), over the first story of buildings in

some places—although this line hasn't

any monopoly patent of this feature—and

going near enough to scratch a match on

the walls as you pass by.

At Flatbush avenue we go under the

Kings County road, before mentioned.

Fig. IS. •'CHANGE FOR (iRANli CENTRAL LiEl'OT.

Pig. 10. CUATHAM SQUARE STATU 1-
Fig. 17. JUNCTION OF SKCONIi AND TllllaJ

LINES AT CHATHAM SQUARE.
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Fig. I'J. THIRTY-FOURTH STREET SHUTTLE RUNNING UNDER
SECOND AVENUE LINE.

LOOKING NORTH ON SECOND AVENUE LINE PROM
TIIIRTYI'-OURTH STREE'i

.

and continue our way toward Fort Hamil-

ton, which is interesting just at present

on account of the warm reception it is

hoped and expected it can give a Spanish

fleet which wants to have a "go" at New
York.

Getting out in the country again, we

pass the far-famed Greenwood Cemetery,

and Fig. 15, taken to show the signal

tower and switches, just as are used in

"real land railroads," gives a small

glimpse of Greenwood, on the right.

There is much of interest along the

Brooklyn lines, but as the operation is

very similar to the New York lines (al-

though the Brooklyn lines have a few

compound engines in service), we may as

well return to wicked Gotham and have a

look at her other roads.

The railroading part is very similar on

all the lines, but the dififerent sections of

the city have at least a passing interest.

Taking the Third Avenue line at the

Brooklyn Bridge, or City Hall, station,

which, being beside "Newspaper Row,"

is a bedlam in these days of war with

Spain, we move up Park Row to Chatham

Square, where we can "change for Sec-

ond avenue or South Ferry," if we choose.

Chatham Square is the junction of the

Second and Third Avenue lines, and also

of the City Hall and South Ferry branches

of these lines, and is a busy station—or

stations, for there are really two. Fig.

16 shows one side of the station, while

Fig. 17 shows a Second Avenue train nos-

ing around the curve and gives an idea

of the switch-work.

This point also marks the beginning of

the far-famed Bowery, but the injunction

to "Never go there any more" doesn't

apply to the elevated roads. At Ninth

street we pass Cooper Union, and at Four-

teenth street, one of the important "shop-

ping streets," is also the noted Tammany
Hall. Twenty-third street is another

"shopping" street, and soon we hear

"Thirty-fourth street; change for Long
Island Railroad," and we see a road run-

ning at right angles to our own. These

are called "shuttle trains," and run only

between Third avenue and East River,

a distance of perhaps three-quarters of a

mile.

At the next station. Forty-second street,

it is "Change for the Grand Central." and

passengers pass over the bridge shown in

Fig. 18 to another shuttle road, shorter

than the other, which lands them under

cover at the depot named.

From here to One Hundred and Twen-

ty-ninth street, the end of this division, it

is the same old story of ups and downs,

and on some of the downs the train at-

tains a pretty lively speed. At Ninety-

ninth street are the repair shops and coal-

Fig. 20. UP THE ROAD.
RUNNING CLOSE TO HOUSES—CENTRAL STATION IN

DISTANCB.
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ing station of this branch, but not so large

as the one shown before.

If we had taken the Second avenue line

and got off at Thirty-fourth street, we

would have seen the "shuttle" down be-

low us, and Fig. 19 shows how the shuttle

runs under the Second .Avenue line, as

well as gives an idea of the hight and ap-

pearance of the bridge-like structure,

looking north. Both the Second and

Third Avenue lines come to the same ter-

minus at One Hundred and Twenty-ninth

street.

While we are out we want to see the

whole route, so changing cars at One
Hundred and Twenty-ninth street, we

take the extension line and cross the

Harlem River on a drawbridge, and, after

making a couple of curves, start north

again. There are many frame houses

here, and Fig. 20 shows how closely we

run to some of them—not a good place

to have your head or arms out of the

window. This view also shows a station

•between the tracks, but at such a distance

as to make it appear rather small.

The other view gives an idea of the

•track of an elevated road, with its curves

and apparent lack of protection from

dropping down into the street and smash-

ing somebody's new hat. In reality, how-

ever, they are well guarded by the use of

heavy timbers each side of the rail. These

timbers are about 6 by 9 inches and are

bolted down solidly to the structure, so

that even if an engine or car jumps the

track, which is seldom, it is practically

impossible for it to climb over the guard

timbers. These have proved themselves

•so safe that accidents of this kind are prac-

tically unknown.

This part of the town is rather thinly

populated as compared with the lower

portion of the city, and we are drawing

toward the end of the longest line, at One
Hundred and Seventy-seventh street.

This is simply the jumping-off place, and

the only supply to be had is water—the

only one needed, however, as One Hun-

dred and Twenty-ninth street is a "divi-

sion point." And as this is the terminus

of the road, we will also let it serve the

same purpose for this rambling descrip-

tion.

JUMPING OFF PLACR.

Filllns the Boiler Und^r Difficulties.

If any correspondent was to send in the

following question, we would be inclined

to think that it was a theoretical catch

question; yet during the course of a visit

to this office the superintendent of motive

power of a Western railroad told us that

it had received a practical solution lately

from an engineer on his road. The ques-

tion is: "If your left-hand injector was

not in working order and the goose-neck

on the right-hand side of the tank got

broken off, what would you do to take in

the train?"

That was the predicament which an en-

gineer found himself in. He did not

dump the fire and wait to be towed in.

Instead of that he put his thinking

mechanism into full working order, with

this result: He went to a neighboring sec-

tion-house and borrowed a washing-tub.

That he fastened under the hole in the

tank where the goose-neck ought to have

been and secured the end of the feed-

pipe hose in the tub. Water was run into

tub and injector started. It was kept

going until the boiler was full, then a start

was made. They ran as far as they could

on the water in the boiler and then

stopped and filled up again. The process

caused some delay but it was far ahead of

waiting to be towed in.

Smoke Motive Po'wer.

"Recently," says the Boston Herald,

"two gentlemen, driving in a wagonette,

were smoking, when a spark falling from

one of their cigars set fire to some straw

at the bottom of the carriage.

"The flames soon drove them from their

seats, and while they were extinguishing

the fire a countryman, who had for some

time been following them on horseback,

alighted to assist them.
"

'I have been watching the smoke for

some time,' said he.

" 'Why, then, did you not give us

notice?' asked the astonished travelers.

" 'Well,' responded the man, 'there are

so many new-fangled notions nowadays

I thought you were going by steam.'
"

Lake Shore Annual Report.

From the Annual Report of the Lake

Shore & Michigan Southern, recently re-

ceived through the courtesy of Mr. R.

H. Hill, auditor, we learn that at the end

of the last year the company owned 4.21

passenger train cars, 18,711 freight cars

and 710 working cars. The manner in

which this company's cars are kept up

may bo judged from the fact that during

the ye.-ir 26,75,-; new wheels and 2.4,12 new

a.xles were applied to cars. The cost for

maintenance and new cars was $278,362

for passenger equipment and $783,179 fc

freight. During the year 2,473,436,580

tons of freight were carried one mile, an

increase of 4.06 per cent, over the business

done the previous year. The number of

passengers carried one mile was 210,487,-

402, a decrease of 0.3 per cent, compared

to the previous year. The average dis-

tance that passengers were carried was

49 miles, and the average amount re-

ceived from each passenger was 98.8

cents.

During the year the company bought

20 locomotives, 7 passenger cars and 60

freight cars. The mileage made by loco-

motives was 18,064,790, or 34.874 per en-

gine. Repairs cost 5.02 cents, wages were

7,15 cents, fuel 5.84 cents and lubricants

0.18 cent per mile run. The average dis-

tance run to the ton of coal was 24.97

miles.

There is a story told about the locomo-

tive valve motion model which Locomo-
tive Engineering is offering for the

modest sum of $60, or for seventy-five

subscriptions for one year. At one time

the firemen at New Haven, Conn., bought

a model and installed it in the hall where

they meet. The Order of Elks also met

in the same hall, and the firemen con-

sidered it wise to have their model boxed

up so that the Elks should not be able to

butt it out of shape. A carpenter was em-

ployed to make a box that would take up

as little room as possible. When he fin-

ished the job the covering of the model

had a striking resemblance to a coffin set

up on legs. .A few days after the work

had been done the Buck-Elk sent for the

master of the fireman's lodge and told

him that the Elks were not hiring their

hail as an undertaker's establishment.

They had a little banquet after their last

meeting and the proceedings resembled a

funeral. The coffin seemed to stare them

all in the face, like Banquo's ghost. The

lodge unanimously voted for its removal

on the grounds that the hall was not

rented to be used as a vault.

Again the bicycle in the "baggage-van"

bobs up again on the other side. The

Furness Railway has some new vans"

with a special platform at one end for six

wheels. Each one fits into a separate

leather-padded groove, and straps keep

them in position and free from injury.

The raised platform keeps them separate

fiom other baggage. This scheme is

credited to Mr. W. F. Pettigrew, superin-

tendent of the locomotive and carriage

department.

i i ^
We noticed lately in a hand-book giv-

ing information about engineering mat-

ters the statement made that the average

locomotive used 3,000 gallons of water

for every 100 miles run. In our day the

(juantity really used was about four times

that, and eight times 3.000 gallons comes

a little nearer the mark for modern freight

trains.
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A Roundhouse Yarn—Warned by a
Farmer.

"You have often lieard tell how a man's

attention is sometimes called to a trivial

thing when Death is staring him in the

face and he expects every breath to be

his last," said Pete, as he "hitched" him-

self so the grateful warmth from the

roundhouse stove could get to a fresh

surface. "Well, that is just the experi-

ence I hid when I had been firing about

three months."

"We were galloping along about forty

miles an hour to get a swing for the hill

with the twenty-five loads, and I was
watching a farmer, a quarter of a mile

away, plowing, when the side rod on my
side 'let go,' knocking the seat and myself

striking the rocky ground, at the rate we
were going. As "Old Stripes' ' hand

touched me, I distinctly saw the farmer

waving frantically, and the humorous
thought flashed through my mind: I won-

der if he thinks we don't know we are in

trouble,

".\s I scrambled back over the pile of

coal and onto the head car and began

winding up the brakes. I watched the 'hay-

binder.' from the corner of my eye. now
running across the curve to head us off,

hat in hand, 'swinging us down' and yell-

ing at every jump.

"We finally stopped, and I went for-

ward and was with 'Old Stripes,' look-

ing over the damage, when the 'hay-

binder,' with his face crimson from his

Fads and Fancies—No. 6.

This is an .\mcrican production, and'

though the idea was not new (as a similar

contraption and attempt to fool steam into-

doing double duty had been proposed be-

fore), this is probably the first attempt to

force it on the unsuspecting public. It

was designed and patented by Eugene

Fontaine, of Detroit, in 1880, and had a

short life of alleged populariiy. It was

tried on several roads, but its adoption as

a practical device has not yet been re-

corded.

It had cylinders 16 by 24 inches, 70-inch

drivers, "geared up" by having the upper

friction wheels 72 inches and the lower

ones 56 inches, making it equivalent to a

go-inch driver, or a "go gear," as the

PURDUE LOCOMOTIVE O'lTH SENIOR CL.iSS.

on it to the deck in an instant. The pieces

still hanging to the crank pins demolished

the running board and that side of the

cab, and whenever they hit the ground
and ties just right, lifted the drivers ofif

the rails till it seemed as though the en-

gine must surely tip over. As 'Old

Stripes,' the engineer, shut off and
'squealed for brakes,' I was aroused from

the temporary paralysis I was momen-
tarily thrown into by the shock, and start-

ed for the gangway to get off on the

high side as quickly as the Lord would
let me.

" 'Old Stripes' grabbed me by the

shoulder and yelled 'Get back on the

train!' thus saving my life, undoubtedly;

for if I had successfully dodged the flying

rods, I would surely have been killed by

exertions, rushed up and breathlessly

exclaimed:

"'Say! they's something the matter

with your engine.' 'The h ,' said 'Old

Stripes,' in a most discouragingly sarcas-

tic way.
" 'Yes, there is,' said the farmer. 'I was

plowin' over in the field, when I seed

somethin' begin goin' round and round,

just like a flail, and I knowed you ort to

be notified at once.'
"

From a very exhaustive report per-

pared some years ago concerning the

breakage of car and locomotive axles, we
note that in 150 breakages, 68 were in

journals, 37 in the wheel seat, 29 close to

the wheel seat, and 16 in the middle.

bicycle fiend has it. The engine weighed

93.000 pounds, with 44,000 pounds on the

drivers, and had an air cylinder to in-

crease contact pressure between the fric-

tion wheels.

i i i
The evils of forging with too light a

hammer are very forcibly shown in an

article by H. F. J. Porter in the Franklin

Institute Journal. Views are given which

show breaks in various sized shafts—from

12 to 15 inches in diameter—with hollow

or crystalline centers, even though the

hammer had a falling weight of 10 tons.

The moral is to use a hammer heavy-

enough in forging your car and engine

axles, so that many of the mysterious fail-

ures may be avoided.
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Scenes on Queensland Railway.

The scenes on a Queensland railway,

shown on the following pages, were repro-

duced from photographs sent us by Mr.

Frank Anschan, an engineer on the road.

A letter which accompanied the photo-

graph reads:

"Enclosed under separate cover please

fmd views taken on a new section which

has been opened on our north coast line,

thus making a grand trunk of 327 miles

new extension was opened. The engine

is the one I have had for the last four

years, and the party in the front is your

humble servant."

^ i ^
On the Panama Railroad.

They have discovered a manganese

mine in Panama which is more valuable

to its owners than the average gold mine.

Mr. John K. Cowen, receiver of the

forest-covered rolling lands of the United

States rather than of the tropics. There

are few palm trees, though you now and

then pass a banana plantation. You go
by villages of thatched huts and the build-

ings of the canal people are everywhere

to be seen. The road runs very smoothly

and the track is well kept. It is a 5-foot

gage equipped with lignum vitae ties and

56-pound rails. These ties are about the

only ones, except iron, which will with-

SCENES ON QUEENSLAND RAILWAY.

north from our capital city of Brisbane,

•with a southern main line which connects

with New South Wales of 232 miles

—

total, 559 miles of main line, with a num-
ber of branch lines varying from 19 to

400 miles long. The iron structures, I

may say, have all been made here in our
own town of Maryborough, and may be

of interest to some of your readers.

"The live-stock special train was taken

at the head of our old road before the

Baltimore & Ohio, is the principal owner.

A visit was recently paid to the locality

by Mr. Frank G. Carpenter, who has pub-

lished a vivid and interesting description

of what he saw. Of a trip on the Panama
Railroad he writes:

"The ride across the isthmus is a de-

lightful one. The country, after you pass

the few miles of lowland on the Atlantic

side, rises into many wooded hills, and

the distant views make vou think of the

stand the attack of the wood-eating ants

which are found here. They are from

trees so small that a tree seldom furnishes

more than one tie, and the wood is so

hard that spikes cannot be driven into it.

Holes have to be bored for every bolt,

and extra work makes the ties expensive. ,

Each one costs about $1.80 in silver. The
telegraph poles are of iron. All of the

rolling stock comes from the United

States. The superintendent's private ob-
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servation car, in which we rode, was made
in Wilmington, and some of the locomo-

tives came from Philadelphia. The first-

class cars have wicker seats, like those of

some of our smoking cars. The second-

class are built like long street cars, with

the seats running lengthwise under the

windows. I rode for some time second

class to see the people. Half of the pas-

sengers were Jamaica negroes, one-third

was made up of Chinese, and the rest

were native Colombians. The Chinese

were the best dressed of the lot, and the

neatest. As the American conductor

came in I asked him as to his health, and

they stop for breakfast, which is usually

made up of rice and a bit of dried meat,

and at i go to work again and work until

6, when they go home for dinner."

Carrying "Locomotive Engineering"
to China by Mistake.

One of the latest annoyances to worry

the hearts of Locomotive Engineering
staff is the postal card or letter which

says: "I have not received the paper for

last month." We use every care that we
can devise to avoid giving cause for this

complaint, but yet it continues to reach us.

Norwood Shops of the New England.

A very interesting railroad shop is that

of the New England Railroad at Nor-

wood Central, Mass., an unpretentious

little plant, but one fully abreast of the

times in everything going to make a suc-

cessful general management. The ad-

vantages of piece-work are well under-

stood here, for it has been found to work
most satisfactorily for both the road and

the men.

It is an infallible sign of a proper exec-

utive officer, to find a clean shop, and by

that gage we were not disappointed when
coming in touch with Mr. Kearsley, the
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was told that he had been traveling over

the road for seven years and had not

been sick a day.

"All wages of Americans are paid in

gold, and those of the common laborers

in silver. Engineers get $157 a month,

conductors $148 a month, and telegraph

operators from $75 to $100. The brakemen
are natives, and they receive $1.75 a day

in silver. Common laborers get from 35

to 7.S cents a day, and most of those who
work on tlie tracks are Jamaica negroes.

They put in ten hours a day, beginning at

6 A. M. and working until 11. Most of

them bring their first meal of colTce and
bread to tile track and e.it it there. At 11

although in decreasing strength. We be-

lieve that the Post Office people are re-

sponsible for non-delivery of some papers,

but it is difficult to locate the culprit.

A specific complaint of this kind reaches

us from Honolulu. An agent there says

that a bag of mail intended for the

Hawaiian Islands had been carried to

China, and it was the second time that

the delivery of Locomotive Engineer-
ing had been delayed because it made that

long journey. This is a species of care-

lessness that is beyond our control, and

all that we can do is to grin and bear it.

We trust the other sufferers will do so

likewise.

general master mechanic of the road. The
inside walls of all the shops are kept

covered with whitewash—blacksmith shop

included. The effect is somewhat start-

ling to find shops as bright and clean as

these, after groping through some others

afflicted with a murky gloom that is dis-

pelled only by a torch.

This blacksmith shop was at one time

the cause of much annoyance and grief

to the men, on account of the failure of

every plan to relieve it of the smoke and

gases. All kinds of hoods were tried

over the forge fires, even those with con-

centric openings, which are supposed to

have some occult connection with in-
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"duced currents. Two exhaust fans were

also placed in the roof lantern, and these

failed to rid the shop of the noxious

fumes. As a last resort the hood pipes

over the fires were made to enter the

chimney a few feet liigher than before,

and the whole trouble ceased at once—the

air becoming clear in a few minutes after

starting the fires in the morning, and re-

maining so.

The inference to be gathered from this

is, that there must be some definite dis-

tance relation between the top of the

forge and the outlet of the hood, in which

the area of the pipe is an element also to

be considered. If this view is correct, it

and it resolved itself, as in so many in-

stances before, into a case of buy or build

a compressor. The latter was done by

extending the piston of the stationary en-

gine into a 10 X 6o-inch compressing cyl-

inder. Like many of the New England
shops, this has some few old tools that

can't be sold nor given away, and it would
be a sacrilege perhaps to do either with

the old single-head driving wheel lathe

tliat has seen forty-five years of shop life.

It has been replaced long ago by a mod-
ern tool, and stands now much in the

light of an old horse turned out to graze;

there are many of the boys who would be

sorry to see it broken up. The whitening

we're burning too much coal; know the

old '2i' looks like a hog-pen and a hen-

roost combined, and I'm just as ashamed

of her as you can be. But you fire for

Jake Dummit two weeks, and I'll bet

you'll do just the same as I do—shovel

coal and let her stay dirty.

"Vou didn't have any trouble when I

fired for Jack Sharp; did you, Mr. Duzen-

bury? Didn't the engine look clean, and

w'asn't the coal record all right?"

Duzenbury admitted it was all right be-

fore, and wanted to know why there

should be any difference now.

"Guess you've never ridden vvitli Jake

Dummit, or you wouldn't ask," said Bur-

would pay to investigate the wherefore

of this satisfactory change in atmospheric
conditions, and determine just what these

ratios arc. We know that many cases of

the kind have been cured by pure guess-

work, and many others "that still endan-
ger the health of the men, after expensive

appliances have been tried and failed to

take out the smoke. The opportunity is

open for someone to give up reliable data

concerning correct piping of forges for

natural up draft, as is now done with

down draft.

To return to the shops: Air pumps
served their purpose in furnishing com-
pressed air for the various shop uses,

until the wall would hold no more pumps.

SCK.XES ON QUEENSLAND RAILWAY.

of the walls at these shops, it is proper to

state, is done by the compressed air-

spray method, which makes it possible

to have light and clean shops at a low
cost.

g i i
Clean Engines and Cabs.

BY U. E. MAKKS.

John Duzenbury had called up one of

the firemen for a lecture lor not taking

good care of his engine and for burning
too much coal—more than he used to

when he fired for Jack Sharp. The in-

quisition was on when I dropped in, and
I just heard young Frank Burdick say;

"Yes, I know it. Mr. Duzenbury; know

dick. "Well, I'll tell you, though I don't

like to kick on an engineer.

"Jake hasn't half as much judgment as

a cow, and he don't care a continental

about anything except the end of his run

and pay-day.

"He lets the injector soak her so full

she slops out the stack, ruins the looks of

the jacket and washes the oil otT the valves.

Then he pulls the throttle clear out into

the tank and tries to run by the reverse

lever entirely. I know some men say

that's the only way to run; but if they'd

fired for both the men I have, they'd

change their mind mighty sudden.

"Jake's running will knock any coal

pile out in one round. lie don't look at
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the gage at all, unless he thinks he's run-

ning too slow. Then if it happens to be

down a little, due to his overdose of

water and wide throttle, he enjoys him-

self swearing at ine.

"If you haven't seen the inside of the

cab of the '17,' you don't know how dirty

she is, Mr. Duzenbury. at least on Jake's

side. He's a chewer from 'way back;

eats about a pound of tobacco a day, or

maybe not over 15 ounces, and every bit

of juice he's squeezed out of it since he

got the '17' to run is plastered on the

front end of his side of the cab. He don't

tare whether it's ever cleaned or not, and

I'll be jiggered if I'll clean it anyway.

That's why I don't keep things looking

better.

"Now about coal: When I fired for

Jack Sharp he used to watch the steam

Mistook the Soup for Coffee.

A new railroad was opened up the other

day in a Vermont town, and in honor of

the event the company entertained some
of the prominent residents of the locality.

Bouillon was the first entree. It was

served in teacups, as is said to be the

proper style. The first trustee took it for

coffee, called for sugar and milk, and used

them, passing them on to the second

trustee, who followed his example, and

passed them to the third, who helped him-

.^elf, and handed them to the next, who,

in turn, milked and sweetened his cup and

passed them on to the editor, who took

the contents of his cup to be tea, and took

milk only, and passed to the clerk, thence

to the president and the rest of the offi-

cials, and then somebody said "Soup,"

and thereafter nobody thought he cared

cleaning of all lamps; the care of stoves,

heating and lighting arrangements; the

care taken of the company's building and
structures to prevent risk or danger from

fire, and the appliances provided for fire

protection. He will report to and receive

his instructions from the general super-

intendent.

i i i
A Qood Story, but Hard to Believe.

A recent railroad wreck in North Caro-

lina was caused in a peculiar way, says

the Atlanta Conslilulion. A colored man
wanted to get a ride and tried to jump a

train of empty flat cars. He missed the

car and fell across the track, where the

wheels of several of the cars passed di-

rectly over him. His body threw two of

the cars off the track, and the strangest
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gage just as close as I did, and he'd ease

off on the throttle when for any reason

she commenced to drop. He ran by the

throttle after he found where the '81'

would do the best, and he wouldn't flood

the boiler just at the wrong time either.

"We burnt less coal than any train on
the road, and it was largely due to both

of us working together; for either one
can knock the savings of the other higher

than a kite. Jack saved as much as I did.

or more, and I only wish I was firing for

him now. He's a runner, he is."

Duzenbury thought it all over, gave
Burdick another run, and made Jake
Dummit clean out his cab, under penalty

of di.scliargc.

There's a whole heap of truth in what
the young fireman said, and I don't be-
lieve it will be very long before he has
an engine to run. now that John ki»ows
the facts of the case.

much for bouillon anyway; and now if

jou ask one of them, "Do you take sugar

and milk in your bouillon?" an explosion

occurs.

i i i
A Plre Inspector.

The Chicago & Northwestern manage-

ment have appointed a new official who
is called fire inspector. His duties will

be inspection with the view of preventing

fires, and we are strongly of the opinion

that no man on the railroad will earn his

wages with greater benefit to his em-
ployers. He will be charged with the

duty of inspecting all buildings and
structures of the company in a thorough
and systematic manner, with special refer-

ence to risk and danger from fire. The
inspection will extend to the methods
used in handling and storing fuel, oil.

ashes, waste and other combustible ma-
terial and supplies; the handling, care and

part of it is that after the cars had run

over him, the man was able to get up and
walk away. As he looked around him he

was heard to exclaim :

"Well, well! I never see de like sence

I wuz bo'n. I'll bet my week's wages dat

railroad'll sue me fer damages!"

—

The
Railroad Employee.

The "air" crank has his inning now,
and he has a bicycle which is encumbered
with an air pump, and consequently an
air motor to do the driving. This is a

little better than the electrical machine,

because it ought to be lighter; but the

fellow that "kicks " either of them up a

hill will wish he had the old-fashioned

chain, with its dirt, unmechanical features

and all. Nearly every form of motor has

ils field, but no one kind is adapted to

all fields
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Ca»t-lrun A»h Pan.

Some years ago. when Mr. Monkhouse

was assistant superintendent of motive

power of the Chicago. Rock Island &
Pacific Railway, we examined the cast-

iron ash pans introduced by him on eight-

wheel engines at Horton, Kansas, and the

results were in every way satisfactory. It

was only natural, when called upon to take

charge of the machinery department of

the Chicago & Alton, for Mr. Monk-

to mud-rings, this is quite insignificant.

With sheet-steel or iron pans from four

to six men are necessary to take the pans

down, and it is very cumbersome and

awkward to handle, often consuming a

half-day's time to get it down to perform

fifteen minutes' work on a mud-ring, and

about as much time in addition to read-

just it to the engine.

Particular attention to the details of the

cast-iron pan will develop the fact that it

A New Electric What-ls-It?

Ever since the first electrical enthusiast

hustled all the steam locomotives into the

scrap heap—on paper—we have been re-

galed with the disadvantages of the re-

ciprocating parts of a locomotive with

the "hammer blow" and various other de-

fects, real or imaginary.

The electric motor was vastly superior

because it did away with all these objec-

tions at "one fell swoop." Rotary mo-

Half Section at A.
I
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CAST-IRON ASH PANS.

house to bring with him, among other

good things, this ash pan. On the Alton

the idea has been advanced one step fur-

ther and adapted to ten-wheel or other

engines, where the pan has to span the

axles. Concerning this latter, a letter

from Mr. Monkhouse says: "The cost,

applied to engine, is $27.50. Of this, $25

covers material and the balance represents

labor applying ash pan and side rests for

can be removed or taken apart in sections,

and the removal of all or any part thereof

is well within the capacity of two men to

perform the work. In most cases, it is

only necessary to remove the front and

back portions to get at the corners of the

mud-ring, which is, in fact, the only place

on the mud ring that requires repairs.

From what has been said concerning the

cast-iron pan. its great advantages are

A ^y^

Locomotive Engineering

A.N ELECTRIC WHAT-IS IT?

grate bars. The ash pan and grate bar

rests go up together, and rightfully only

$1.50 should be directly charged to cost of

applying the pan."

The old-style steel pans cost $33.50, with

$3.50 additional for labor applying to en-

gine; or in all, $37, or $9.50 more than the

cast-iron pan. This, in itself, is a con-

sideration in favor of the cast-iron pan;

but when you come to take into account

the difTerence in cost in making repairs

quite plain, both on the grounds of first

cost as well as time consumed in making
repairs. The average life of a sheet-iron

ash pan is about two years. Mr. Monk-
house says he is unable to say what is the

average life of the cast-iron pan. as he

never has succeeded in wearing one of them
out, for the first cast-iron pans applied

seven years ago are still in service, and
show no evidence of warping or much
damage from corrosion.

tion was the only perfect device, and'

the rotary steam motor not being a.

howling success, the electric motor was-

the only way out of the difficulty. The
rotary motion of the electric motor gave

it such a grip on the future of railroading

that its immediate adoption seemed cer-

tain.

We find, however, that this was all'

wrong, and that the early inventors,

Thomson, Edison and the rest, were-

not up to date, and their rotary ideas

were twisted. The reciprocating busi-

ness was all right, if you only had the

right reciprocator. Steam was a fizzle, of-

course. The locomotive was too expen-

sive, burned too much coal, needed a

man who was worth over $1.37 a day,

and had other defects.

By just using electricity to do the re-

ciprocating—all this is overcome, and

the perfect engine has been found, as the

cut shows. The company who are ex-

ploiting the device very modestly with-

hold their name, but say that a model can

be seen at room 302, No. 7 Water street,

Boston, Mass.

It is so constructed that the power is-

supplied by what is called a "solenoid"

by electricians, which means that the iron

piston or plunger is drawn or "sucked"

from end to end of the cylinder by the

wind'ngs of a series of hollow magnets.

Needless to say. it is the weakest form of

an electric motor and will require more
current per horse power than any of the

rotary motors.

A glance at the circular shows that
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whoever wrote it knew mighty little

about electricity, or steam either, and

some of the statements are amus-

ing, to put it mildly. Here's one gem:
"Instead of making small driving-wheels

for freight engines, which is done

to get the crank pin nearer the rim of the

wheel, we move the crank-pin nearer

without decreasing the size of the wheel,

gaining in power as the square of the dis-

tance moved out; thus will get over more
ground with a larger load in the same
time."

They are to do this by having a first

mortgage on the ability to make a long-

stroke engine. The "square of the dis-

tance" they probably read somewhere, and

thinking it sounded well, put it in. It

will amuse mathematicians, and does no

harm.

They also state:

"This motor is so constructed that al-

most an unlimited amount of power can

be obtained and used directly on the driv-

ing-wheels. This cannot be said of a

rotary motor, as the lowest possible speed

of a rotary motor is about 900 revolutions

per minute, making gearing necessary,

thus losing power. The reciprocating en-

gine can be run at from twenty-iive to 300

revolutions at will."

There probably isn't a single fact in this

whole statement. Electric motors are

frequently built without gearing, being

built on the axles—the Baltimore tunnel

motors, the London underground road

and others. They can be made to run at

any desired practical speed, regardless

of the "900" limit imposed. Our friends

also expect to run 150 miles a hour, but

at only 100 miles and a seven-foot wheel,

they must make approximately 400 revo-

lutions per minute— 100 more than their

own estimate of its capacity. The facts(?)

don't agree worth a cent.

The original feature of the engine is

said to be the method of applying cur-

rent. In reality, it is an old application,

the one used in electric rock drills, in arc

lamps, and in current regulators, but

probably the promoters of the new al-

leged locomotive are not aware of it.

The engine complete is to weigh eighty

tons and can be used with the trolley,

third rail or storage battery—the latter

is recommended as the most economical,

which will be another revelation to elec-

trical engineers of the old school. They
also take up the abandoned idea of mag-

netizing the rail to prevent slipping.

They also say:

"A storage battery company has of-

fered to post a forfeit of $5,000 that they

w'll furnish one set of storage batteries

to run our engine and three cars to Chi-

cago (from Boston) and back to Boston

without being charged" (recharged, they

mean, of course).

No reputable storage battery company
will guarantee anything of the sort, as a

storage battery with a sufficient capacity

to run an eighty-ton engine and three

cars 2,000 miles would weigh more than

the engine could pull or the three cars

could carry. It is safe to say the $5,000

will never be posted.

We refrain from any attempt at criti-

cism of its mechanical features, which

are, to say the least, fearfully and won-
derfully made, for the whole thing, from

the alleged invention to the circular is-

sued, would hardly do credit to a school-

boy.

The favorite "water-power-that-don't-

cost-a-cent" scheme is also revived, and

they say:

"Nearly every railroad has water power
along its line. A turbine wheel can be

used to drive dynamos to charge the bat-

teries, and power can be obtained at al-

most nothing in comparison to steam."

Water power is all right—when you

have enough of it, but there are very few

roads that have water power on their

lines capable of hauling a tenth part of

their traffic. A horse-power is a horse-

power, whether in the form of a dilapi-

crowd with his witticisms and put them

into excellent humor.

In the course of his prose remarks,

Shandy took occasion to repeat his chal-

lenge to his friend Angus Sinclair, to a

bicycle race. He expressed the opinion

that Angus was placing too much re-

liance upon Dixon's Graphite to help in

speed-making, and he (Shandy) was pre-

pared to run the race on pure m.uscle. He
knew that if his antagonist agreed to run

the race he would keep his word, for

Scotchmen were noted for doing that.

They were famous for keeping the Sab-

bath and everything else they got their

hands on. One of them, his excellent

friend Brother Arthur, had taken hold of

the Brotherhood twenty-four years ago,

and had kept it ever since.

A Qood Record for Qland Packing.

In reply to a question respecting the

life of gland packing rings, the United

States Metallic Packing Co. writes us:

NEW PENNSYLVANIA CONSOLIDATION ENGINE.
(Description on page 294.)

dated mule or a reciprocating electric

motor, and it takes a good many horse-

powers to haul a train sixty miles an

hour.

Although no mention is made of dis-

posing of this valuable scheme, there is

"stock" written all over it, and those

who buy will be apt to think it should

have been spelled with a "u" instead of

an "o."

Shandy Maguire Amusing His Friends.

While the Brotherhood of Locomo-
tive Engineers were holding their con-

vention at St. Louis, the Ladies' Auxil-

iary gave an entertainment, at which

Shandy Maguire recited, in masterly

style, an original poem describing his e.x-

perience in learning to ride the bicycle.

Shandy is a great favorite with those who
attend the engineers' convention, as he

well deserves to be. He is a most power-

ful, humorous and amusing speaker. Al-

though he began to speak at nearly mid-

night, after a woman had bored the meet-

ing for forty minutes uttering mere clap-

trap. Shandy wakened up the nodding

"In reply to your favor of the 2d insL,

we beg to quote you from a letter we have

just received from Mr. John Bean. M. M.,

C. S. & S. He states that engine No. 45
went into service November igth, i&SS,

and has made about 425.000 miles. The
rods were originally two and three-quarter

inches in diameter and have never been

turned off, having worn in all that time

only three-sixty-fourths of an inch. He
further states that the rods were removed.

not on account of the wear of the rods,

but because the pistons had become too

small for the cylinders. He does not state

how many different sets of metal for

packing he had used. The engine, he

states, went into the shop last week."

One of the neatest "war" reminders we
have seen is a blotter from the India

Alkali Works. Boston. On the smooth
side it contains an American flag, in

colors, and a fine portrait of .\dmiral

Dewey The only advertisement on it is:

"RemtiiiL.cr the Name: For General

Cleaning—SAVOGR AN; For Special

Cleaning—DEWEY."
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The First Mason Engines.

Probably no one man made more of a

lasting impression on American locomo-
tives than Mr. William Mason, who used
good features from many sources, as well

as designing many himself, and we are

sure the following letter from Mr. Reuben
Wells, superintendent of the Rogers Lo-
comotive Works, Paterson, N. J., will be
highly appreciated:

"I was master mechanic of what was
then called the Jeffersonville Railroad, in

The cylinders were horizontal and were

interchangeable, but bolted to a cast-iron

'saddle,' in whose upper face the smoke-
box rested and to which it was bolted.

The cylinders were attached to this saddle

at the frames, one bar of which passed

under and the other over this saddle at

the point where the cylinders were at-

tached, and all were bolted together there.

The inside face of the cylinder and face of

saddle where they joined made the joint

for the exhaust passage, the latter extend-

ing inward and upward to the base of the

exhaust pipes, which were 'double,' and
their tips as high as the top row of tubes.

"The engine was a wood burner and had
the old-style large top stack, with cone
and bonnet in its top, about as shown in

Fig. I. The steam chests had a 'goose-

H
J.
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sheet brass, and C C cast iron, polished.

Holes were drilled in at E for the escape

of steam from the two safety valves,

which were of the old style, held down by

levers F and spring balances G, as shown.

The whistle projected from the center of

this casing B, as shown at H.

"The sand box corresponded in design

to that of the dome, and was about as

shown in Fig. 8; was of cast iron, painted,

except the cap /, which was of brass, pol-

ished. The sand pipes were also of brass,

yi inch diameter inside, and were of little

use, as the sand would not run through

a J^-inch pipe. The bell frame was of the

style shown in Fig. 9. The yoke / was

polished brass; the columns of cast iron,

polished. The stem of the bell was round,

and taper in the yoke, and held by a bolt

A', and altogether in plan and finish was
quite expensive. Tile top part was at-

tached to the base at L.

"The crossheads were of cast iron, about

as per Fig. 10; were offset about 2j4

inches. The arm for pump plunger was
a part of the crosshead, as at M. Guides

were of wrought iron, and were not case-

hardened. The crossheads, however,

had babbitt in slots on the wearing sur-

faces of the wings.

"The 'pumps' were of cast iron, their

upper and lower air chambers polished;

glands, cages and valves brass. A part

of the pump body-casting made the box
for the rockshaft. They were attached to

the upper and lower frame bars. (They
had both lower and upper air chambers.)

The checks were of the usual pattern then

used with pumps; pipes were copper.

. "The valves were worked by the link

motion of a pattern practically the same
as in general use to-day; the lifting shaft

being located above the eccentric rods the

same as at present. The rockshafts were

of solid forged wrought iron. Eccentric

straps of cast iron of practically the same
form as now used, attached to the flat-

ended eccentric rods by three bolts.

"The main frames had their pedestal

jaws bolted on. Two cast-iron wedges

with flanges (both same taper) were used

at each driving box; thus protecting the

frame from any direct wear of the box,

the same as is the practice now. The
'brasses' of driving bo.xes were of the

skeleton type, in two parts, with a brass

key N between them. The 'skeleton' part

was filled with babbitt metal, as

shown in Fig. 11.

"The driving boxes extended upward
(had ears) above the frame, as at P P,

Fig. 12; the spring resting on a roller

at R.

"The driving wheels had solid spokes,

oval in form. The rims were cored, and
were 'cut' through at four places, and had
wrought-iron filling pieces fitted in the

'cuts.' The hubs were also cored out in

the heavy part (into the axle core hole).

These wheels were particularly well

shaped and neat in appearance. The en-

gine truck wheels had hollow oval spokes;

were cored at the middle of the hub and

also at the rim (were chilled cast iron, of

course). These also were very neat in ap-

pearance. The engine truck was of the

square frame pattern, having bars 4 x i^
inches. They had a spring over each box,

held by stirrups. No equalizers were

used. The tender trucks were of the same

style and pattern as the engine truck; had

heating and rapid wear of brasses, espe-

cially in dry, dusty weather, and when the

wheels were worn out, new trucks were

put under with the journals outside of the

wheels.

"In design and finish this engine and

another of the same pattern and size, ex-

cept that it had drivers 6 feet in diameter,

received a month after the first (named

Fig. 9

the same pattern of wheels, spring ar-

rangements, etc., and they also had inside

journals the same as the engine truck.

"The tender frame was made of two

heavy pieces of timber, about as shown in

Fig. 13, at 5" S, with cast-iron brackets

T T. The end sills were cut to the shape

shown at U U. These 'inside bearing'

tender axles gave much trouble from

Fig. 8

'William G. Armstrong.' Mr. Armstrong
being president of the road at the time),

were extremely neat and well finished

—

more so, probably, than any engines

turned out by other builders at that period.

Their boilers, in proportion to cylinder

area, were nearly or quite up to that of

the present day. They steamed well, and
were considered unusually fast' on a long



276 LOCOMOTIVE ENGINEERING. June. i8g8.

run; but owing to the comparatively small

cylinders and large drivers, they were
slow in starting. Their valves had a

travel of 4)4 inches at 'full stroke'; had
i-inch outside lap; were 'line and line' in-

side, and their lead at full stroke was about

half the taper of the steam port, shown in

Fig. 4; that is, about % inch at the mid-

dle, and a lap of about that much at each

end, the edges of the valve being parallel.

"The connecting rods were a straight

taper from the 'stub end' at the crosshead

to that at the crank pin, slightly flat on
each side, where the diameter at the crank-

pin end was greater than the 'stub' was
wide. These 'flats' ran out to nothing

near the middle of the length of the rod.

"The parallel rods were round, and

"These engines were well counterbal-

anced, the blocks being in pairs, clamping

the spokes and rim, and were riveted to-

gether. The front wheels also had lead

in the rim to give the additional balance

for the main connecting rod, and at any
speed practicable in those days they were
very smooth and easy riding engines

—

unusually so, in fact. The pilots were of

iron slats of about i inch diameter round
iron, and vertical. They had no blower
or oil pipe from cab to steam chest, and
to oil the valves the fireman walked on a

4 X 4-inch angle iron from the back end
of the cab to the steam chest, carrying

the tallow pot. This angle iron was used

in place of the modern running board be-

tw-een cab and front end of the engine.

aside from the old bell. The scrap-heap

claimed the greater part or nearly the

entire engine, and 'had its claim allowed,'

and so the first and second engines built

by Mr. Mason passed out of existence

on the same road that saw them new in

their 'pride and prime,' in the autumnal
days of 1853.

"These are the recollections I have of

the first engine built by Mr. Mason, as I

saw it new, used and cared for it during
its lifetime of service, and saw the dis-

mantling process in its death, and if any-

thing in the above can serve you a useful

purpose, you are welcome to use it.

" Reuben Wells.
' Patcrson, N. /.'

|< .Ahoiit-12
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Hractical Letters from Practical iVlen.
m » • > ^

A// letters in this Depart/nent must have name of author attached.

Tractive Power of Locomotives.

Editors:

From the way you answered my ques-

tion 2, page 247, of the May issue, you

evidently do not understand my meaning.

To make things plain, let us take for

example an engine with cylinders 20 x

24, wheels 48 inches, and a M. E. P. of 80

pounds per square inch. The tractive

power of this engine would be 20- X 24 X
80 -=- 48 = 16,000 pounds—that is, the

power used to pull cars over and above

the amount used in propelling the engine.

Now let us see what amount of power is

exerted in this engine's cylinders. 20^ X
.7854 = 314.16 square inches, and in both

cylinders twice that amount, or 628.32

square inches; this multiplied by the M.
E. P. of 80 pounds equals 50,265.6 pounds,

and this amount minus the tractive power
leaves 34,265.6 pounds. Now, what I

want to know is, what becomes of this

power? I claim it is back pressure that

must be overcome before the engine will

move.

Take this engine when she stands with

right main pin on top quarter; the steam

presses against the piston and back cyl-

inder head with equal intensity; the pres-

sure on back cylinder head is transmitted

to the driving box through the frame,

while the piston is pulling the pin for-

ward, and it having the greater leverage

(considering the fulcrum at the rail), the

wheel is pulled forward. The same thing

occurs when the pin is on the bottom

quarter, only the back pressure is on the

pin, while the forward pull is on the driv-

ing box.

I have been considerably laughed at for

making the statement that it required

about two-thirds of the power e.\erted in

the cylinders to move the engine. I was
also laughed at for saying that a small

brake shoe would hold as much under the

same piston pressure as a large one; also

for saying there was just as much strain

on the back pedestal jaw when the en-

gine was running ahead as there was on
the front one, but I notice these laughers

have not proven me wrong as yet. Now,
Mr. Editor, will you please explain this

thing so we can see who is right and who
is wrong?

J. W. KAurus.
Basatt, Col.

[Our correspondent is mistaken in sup-

posing that there is a margin of power
beyond that shown by the traction com-
putation giving 16,000 pounds. The for-

mula which brings these figures is a short

method. The calculation made by our

correspondent taking the area of the pis-

tons, is the beginning of the full figuring

out of the tractive power, which comes
out the same as that found by the short

method. The problem to be solved is the

foot-pounds of work the engine is capable

of doing during one revolution of the

drivers. To find this, the total pressure

on the pistons is multiplied by both

strokes in feet, and then the quotient is

divided by the circumference of the driv-

ing wheels in feet, thus: 50,265.6X4 =
201,062.4 -^ 12.5664 = 16,000.—Ed.]

Punishment by Impulse.

Editors:

Reading the article "Railroad in the

Confederacy," brought to my mind the

fiist numbers of your valuable paper,

when I was asked for an article for your

late at - and missed the connection,

and that he and his fireman were to be

laid oft for thirty days. I next received a

letter from the master mechanic to have

No. 74 examined as soon as it arrived

next day, and report. At 4.20 P. M. next

day it did come, but came about forty

m.inutes late. As soon as engine was in

the house Bob reported engine would not

make steam. The foreman at the other

end of the road had examined the smoke-

box, but could find nothing wrong; so I

had smoke-box opened, and told him

to put on a little steam. All seemed

tight—no blow in steam pipes. Now I

said, "Reverse her." When he did so, a

large jet of steam blew out of exhaust

joint on the cylinder. I had the pipes

taken out and found that the joint of the

THE JAMES GUTHRIE- FIRST MASON ENGINE.
(For description see page 274.)

first number; and as I was then in Rich-

mond, Va., as roundhouse foreman, I

took that for my text. I am not now in

railroad business, yet I have a love for the

old paths, and often love to recount the

scenes of my railroad experiences.

Sometimes men in authority act very

unkindly to those under their hands, and

a circumstance illustrating this came un-

der my notice some years ago. An ex-

cellent engineer, sober and industrious,

was running an express train. The run

was West one day, and return the next.

One day I received a note from the mas-

ter mechanic asking what was the condi-

tion of engine No. 74 when she went out.

I looked over my report and found what

had been done, and reported that the en-

gine was in good running order. A re-

port was circulated through the round-

house, that Bob • was thirty minutes

right cylinder was ^ lower than the

left one, and a copper liner had been put

in to fill up, as the e.xhaust pipe covered

both cylinders, and one side of the cop-

per joint had been blown out, causing the

trouble. I wrote a report to the master

mechanic stating what I had found, and

that the fault was in the party who built

the engine, who should have chipped the

high side down instead of putting in the

liner and causing honest men to suffer

for their failure. I also said in my note

to the master mechanic that the report

was, that the engineer and fireman were

to be laid off for thirty days, which I

thought was not right, as they were in no

way responsible for the defect of an-

other.

This got me in a little trouble, as very

shortly a sharp note came to me from

the master mechanic saying he did not
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thank me for any suggestion as to what

he should do; he knew his business, etc.

I leave it to any fair-minded man to say

whether he was acting on the Golden

Rule, But that night when I got home
there was a letter calling me to a far bet-

ter position, and ne.xt morning I wrote

out my resignation and sent it to the mas-

ter mechanic's office. Before noon he

came to me and said he was sorry to find

on his desk my resignation, and if it was

on account of that letter he had sent me,

he would take it all back, as he did not

want me to leave. I told him it was not

on account of that, but, as the preachers

say, I had a call to a better position, and

thanked him for his kindness to me while

in his employ.

JNO. ]. BINGI.EY.
Hanover, Pa.

Reverse Levers.

Editors:

Only too frequently one of the annoy-

ances of the engineer is the rattle and

clink of the reverse lever in the cab,

sistent, the average runner considers it an

unmitigated nuisance. The greater the

amount of lost motion in the connections

the worse is the jingle and clink; but as

wear is comparatively rapid in these parts,

especially after the first appreciable

amount has been worn away, some method

should be used which allows of the

automatic adjustment of parts, so that the

effect of the lost motion shall be elimi-

nated.

Fig. I shows the upper end of one

form of reverse lever which is in com-

mon use. While it has a very tasty and

neat appearance, it is an ofTender in this

direction. As can be seen, the spring C
is connected directly to the latch B in

such a way that when engaged with the

toothed sector or quadrant, as common-
ly called, the trip or thumb latch A is

free from any restraining influence but

its connections at the pin holes, so that

with any lost motion at these points any

vibration causes it to rattle, and thus the

pins are rapidly worn away even if case-

hardened.

On some locomotives built twenty or

Fig. J Fig. 2

nEVERSE LEVEUS.

Lr>comotii-t: Engineering

Fig. 3

coincident with every revolution of the thirty years ago the form shown in Fig. 2

drivers. While it serves as a sort of gage can be seen. This is not as neat in ap-

for the consumption of valve oil on the pearance as the first mentioned case, but

seats and cylinders, calling for an extra it has the great advantage of taking up

squirt when the racket becomes ton per- its own lost motion of parts, so that no

matter how badly worn they are—which,

for obvious reasons, does not become ex-

cessive nearly as quickly as in the pre-

vious case, there is a total absence of dis-

agreeable noise; allowing, of course, that

the latch fits closely in the notches of the

quadrant. This seems to be an instance

where utility has been sacrificed to beauty

of design.

Another point for consideration is the

wear of the latch in the quadrant. By far

the greater part of this is caused by drag-

ging the latch over the teeth of the

quadrant when reversing. While the

greater portion of this is caused by care-

lessness on the part of the engineer, still

it often requires considerable effort to pre-

vent it on an engine that does not reverse

easily, and also from the fact that the

spring resists in a greater degree the

more it is compressed, so that greater

effort is required to keep the latch at its

highest point than to lift it out of the

teeth of the quadrant.

Fig. 3 shows a form which, although

not particularly handsome, is believed to

overcome the faults enumerated in the

other. By this arrangement the parts are

always under tension, thus doing away

with the rattle incident to the lost motion,

which is always present in a degree, and

also from the application of the toggle-

joint principle the resistance offered by

the spring grows less instead of greater

when the latch is raised; thus the initial

pressure of the hand grasping the lever

is always sufficient to raise the latch

clear of the quadrant. This being the

action, the dragging referred to is avoided.

The trip G has its back part extended at

an angle which carries the spring and

spindle H rapidly towards the center line

of resistance between the lug / and the

middle pin hole when the latch is raised.

The lug / has a hole sufficiently large to

allow the spindle H to rock in passing

through it. A considerably stiffer spring

is required by this arrangement, as its

effective compression is only a fraction

of the direct movement of the latch.

Fred E. Rogers.
Corning, N. )'.

Absurd Power Transmitters

Editors:

On reading your article on page i;o of

March issue of Locomotive Engineer-

ing, describing a recently patented chain-

less bicycle driven by electricity, my curi-

osity was aroused to ask how much worse

is it than Heilmann's self-contained elec-

tric locomotive, illustrated by you in Sep-

tember issue of last year, and is either

very much more unreasonable than to belt

a huge steam engine to a dynamo, run a

wire the full length of the road, and, by

means of a fishing-pole apparatus, trans-

mit the energy to a motor on a car, which

in turn drives the wheels, which, we are

told by our friends, will be the most ap-
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proved means of transcontinental travel

within a short time. All three are absurd

and deserve a place alongside Gilderfluke

and Holman.
As to what a locomotive is, Webster

s&ys a locomotive is a steam engine

placed on wheels for drawing cars on rail-

ways, and I guess he is about right. Let

her mote.

J. H. Huntley.
Kingsbiiix, Cal.

i ^ i
stresses on Pedestal Jaws.

Editors:

Permit nie to differ with your answer

to the first question of J. W. K., Basalt,

Col. (No. 41, of May, 1898, page 247).

He asks: "When an engine is running

ahead and pulling a train, where is the

most strain, on the front or back pedestal

jaw, or is it equal?" You reply that, "The

strains on the front and back of the jaw

are equal, etc." (By the way, should you

not have said "stresses"?)

By an inspection of the following dia-

grams, you will note the points of my
proof:

Suppose an engine having 18 x 24-inch

cylinders, 72-inch drivers and carrying

175 pounds of steam. The engine is, by

hypothesis, pulling a train, and we will

further suppose that it is running slowly,

so as to be in full gear. Then the maxi-

mum pressure on the pedestal jaws will

be approximately when the crank pins

are on the upper and lower quarters. The
area of an 18-inch diameter piston (ne-

glecting the rod) is about 254 square

inches. With 175 pounds boiler pressure

we may realize 140 pounds on the piston.

Multiplying 254 by 140 gives 35,560

pounds, the thrust on the piston rod.

Consider now this as a force, applied in

a line parallel to the track to the crank

pin on the top quarter.

If the center of the crank pin and the

point of contact of the wheel with the

rail be considered the extremities of a

lever A C 4 feet long, the fulcrum is at

the rail C ; the application of the force to

the pedestal jaw is at the axle B, 1 foot

from the crank pin A, and the lever is one

in the second order. The lever arms are

here 3 to 4. Consider the forces in equi-

librium and we have a stress of 35,560

pounds acting at the crank-pin end, i

foot from the axle, or 4 feet from C. Mul-

tiplying 35,560 by 4, the length of the

lever arm A C in feet, and dividing by 3,

the length of the other lever arm B C, we
obtain 47,413 as the number of pounds
exerted at the axle against the front pedes-

tal jaw.

The difference of these two forms, or

11.853 pounds, gives the force acting at

the end of the lever, which in this case is

resisted by the friction between the wheel

and rail.

Consider now the fact that not only is

the steam pushing the piston forward in

the cylinder, but that it is also pushing

on the back cylinder head with a force of

35,560 pounds. This is transferred by the

frames, and as it is in an opposite direc-

tion to the force pushing forward on the

front pedestal jaw, the difference of these

two. or 11,853 pounds, must be taken as

the net pull transferred to the draw-bar.

Let us now proceed to the other posi-

tion, with the crank on the lower quarter.

Here we have a lever B C, 3 feet long, one

of whose ends B is the center of the axle,

and the other the point of contact of the

wheel with the rail C. The fulcrum is at

the latter point as before, but the lever is

now one of the third order.

With a force of 35,560 pounds on the

crank pin A, as before, one-third of this

will go to the rail and two-thirds to the

axle, the forces being divided inversely

proportionately to the respective lengths

ing: I see that in some of the specifica-

tions for boilers, with firebox steel of 7-16

to 'A inch thickness, staybolts as large as

I'A inches are specified, and the thought

comes to my mind, is it possible for any

bending to take place where so large a

bolt is secured to so thin a sheet? and if

so, or in any case if this bending action

takes place (as I know is universally be-

lieved, and staybolts reduced between the

threads to favor that action), the follow-

ing scheme has occurred to me as one

possible and far more effective than the

one now followed:

We all understand that four rods 54

inch square will stand in tension as much
as one i inch square and bend four times

as far, or spring the same distance a

great many more times, without rupture,

and hence the idea of making staybolts in

C 11,853 lbs.

STRESSES ON PEDESTAL JAWS.

of the lever arms. This gives 11,853

pounds at the rail as before, and 23,707

pounds against the back pedestal jaw.

Remember now, however, that the steam

is also pushing against the front cylinder

head with a force of 35,560 pounds, and

this is transferred by the frames as be-

fore, so that the difference of these two
amounts, or 11,853 pounds, is the net

effort applied to the draw-bar.

We therefore see that the stresses are

double as much on the front pedestal jaw

as they are on the back one.

William Elmkr. Jr.

Alloona, Pa.

^ i i
A New Staybolt Scheme.

Editors:

Reading your editorial in the May num-
ber about staybolts brings up the follow-

one of the two following methods pre-

sents itself:

After the staybolt is otherwise finished,

it could be split in four parts by a thin

saw in a milling machine, and afterwards

galvanized or tinned to prevent rusting,

or the bolt made of iron first drawn in the

form of a quarter of a circle, then four

pieces of the proper length kinked so as

to fit only at the ends, welded and rounded

to size with the square for screwing in

forged on. After this the center brought

to a forging heat and reduced to below

the bottom of the thread by a Bradley

hammer.
This, one would think, ought to leave

the bolt oi full strength and quite flexible.

Of course the objection will at once be

raised, the extra cost; but then, compared

to the entire cost of a locomotive, it would

not be great, and if there is any machine
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where any amount of cost will make it bet-

ter is justifiable, it would seem to be the

locomotive.

John E. Swbbt.
Syracuse, N. V.

S i S
The Invention of the Steam Whistle.

Editors:

With reference to the remarks on page

190 of your April issue, the first steam

whistle was not used upon the Liverpool

& Manchester Railway. The first engine

in the world to have any means of calling

attention by means of steam was the

"Samson," upon the Leicester & Swan-
nington Railway (and I enclose the de-

tails). The whole of the particulars are

copied from the books of the railway com-
pany and the diagram is a copy of the

official one. The name of the driver was
Robert Weatherburn, and the point of

collision was at the "Stag and Castle"

Inn, 9}4 miles from Leicester. The
driver's report states that "he used the
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horn, lifted the safety valves and opened
the cylinder taps, but could not call at-

tention, and the left-hand bufifer of the

engine 'Samson' caught the back corner
of the cart."

Clembnt E. STRETTON, C. E.
Saxe-Coburg House, Leicester, England,

April 27, 1898.

The following is the quotation referred

to by Mr. Stretton:

"One of the first events in the history

of the 'Samson' was that it ran into a

horse and cart crossing the line at Thorn-
ton, the cart being loaded with butter

and eggs for the Leicester market. The
engine driver had but the usual 'horn,' and
could not attract attention. Mr, Ashlen
Bagster, the manager of the railway, went
the same day to Alton Grange to report
the circumstance to Mr. George Stephen-
son, who was one of the directors and the
largest shareholder. After various ideas

had been considered, Mr. Bagster re-

marked: 'Is it not possible to have a

whistle fitted on the engine which steam
can blow?' George Stephenson replied:

'A very good thought; go and have one
made,' and such an appliance was at once
constructed by a local musical instrument

maker in Leicester. It was put on in ten

days, and tried in the presence of the

Board of Directors, who ordered other

trumpets to be made for the other en-

gines which the company possessed. The
following illustration is a copy of the

official drawing.

"The accident at Thornton was there-

fore the origin of the steam whistle, and
the bell whistle, as we now have it, is an

improvement upon the trumpet."

[The account giving the history of the

invention of the steam whistle, published

in the April number of Locomotive En-
gineering, was taken from Colburn's

Locomotive Engineering, which was written

prior to 1870. A great many of the pion-

eers in locomotive designing were then

alive, and it is not likely that Colburn
made positive statements about the inven-

tion of the steam whistle, without having
been certain of his facts. The time tor

that invention came with the advent of

fast trains, and it is not unlikely that a

steam trumpet, or crude noise-maker, was
invented almost simultaneously by differ-

ent men. But reliable history says that the

, cup or bell whistle was the invention of

William Stephens, of Dowlais Iron Works,
Wales, and that it awoke the echoes of

the Welsh mountains as early as 1830,

three years prior to the egg-breaking in-

cident. Bury's people, locomotive build-

ers, in England, were the first to apply
the real steam whistle to a locomotive.

—Ed.]

^ § i
With Both Cylinder Heads Broken.

Editors:

In answer to question 29 in lajt month's
issue, you say an engine cannot run with

both front cylinder heads gone and front

ports blocked. I can see no reason why
this cannot be accomplished, and if I am
ever so unfortunate as to break both front

heads I shall certainly put it to the test.

You say this is a puzzle question, If it is,

I fail to see where the catch comes in, and
I think it is a point that would be well for

engineers and firemen to study on. In

speaking of front cylinder heads, I mean
the ones next to pilot, and not the ones

next to crosshead, which might in some
cases be regarded as the front ones, and
presume you mean the same. Of course,

in starting an engine in this condition, it

would be necessary to have her in a cer-

tain position, say with right pin on upper
back eight; she would then have use of

steam until said pin was about the bot-

tom quarter, when the left exhaust would
take place, and it would be necessary for

her to travel only a little over a quarter of

a revolution until she took steam on right

side again; and I think, by using a little

sand and plenty of throttle, this could

be easily accomplished on level track, or

perhaps a i per cent, grade. While I

have never seen an engine coming in in

this condition. I will always believe it can

be done, until it is proven otherwise. If

you can prove it, please do so.

J. W. Kai,kus.

Basalt, Colo.

Leanings Towards Wasteful Practices.

Editors:

Quite a controversy seems to be going
on just now on the subject of saving oil

at the expense of coal; also on "Wide-
open Throttle" and "Short Cut-off," vs.

"Wire-drawn Steam" and "Down in the

Corner." I fail to see any argument on
the part of the opponents of oil saving

or wide-open throttle. They do not seem
to know that "enough and no waste is

as good as a feast." They seem to harp

on the string of using too little oil, or

of the evil of using a wide-open throttle,

and thereby running the engine too fast.

No railroad official wants his engineers

to use too little oil, or to run ahead of

time for the sake of using throttle "wide

open." It goes without saying that in

the past an immense waste in oil—in fact,

all engine supplies—was the rule. To the

writer's personal knowledge, on a road

where he ran an engine, there was a

range of from 3 quarts to 12 quarts of oil

on same class of engines doing same work
and mileage. Someone surely wasted 9
quarts of oil per trip of 100 miles. Singu-

lar to say, one of the 3-quart engines

burned 25 per cent, less fuel than the

"i2-quart-ers." What would be thought,

to-day, of an engine with i5'/2 x 20-inch

cylinders using 3 quarts of A No. i sperm
oil on machinery and 4 pounds of tallow

in cylinders per 100 miles?

If you have hooked up your lever as far

as will do the work, and a wide-open

throttle is too much, close it, until you

find the steam supply harmonizes with the

cut-oflf.

The world is full of fault-finders. An
"old experienced engineer" who had been

handed an order not to run faster in a

fog than would allow him to stop his

train in the distance he could see, blurted

out, "No man can run a train that way."

In 1850 I examined the cylinder and

piston packing of a 45 horse-power sta-

tionary engine in the Phoenix Iron Com-
pany's rolling mill at Phoenixville, Pa.,

that had been running over one year (I

think two) without a drop of any kind of

lubricant having been used in cylinder.

Cylinder and packing were without a

scratch. The packing ring was of cast

iron, of a design gotten up by Mr. Wm.
Turner, the first engineer of the plant.

E. J. Rauch.
New York.

The Buffalo Forge Company have sup-

plied to the government a great many en-

gines and fans to be used in the navy for

reducing forced draft in the engine rooms.

A number of these fans were ordered at

one time, and the works were run night

and day, so that the order was completed

in four days. Nearly all vessels belong-

ing to the navy are now supplied with ap-

pliances for producing forced draft in the

stoke-hold, which greatly increases the

steam-making capacity of the boiler.
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Wisconsin Central Ten-Wh«elers.

The Wisconsin Central lines have had

in service for a short time some new

Brooks ten-wheeled passenger and freight

engines which have already made a rec-

ord for exceptionally fine work. These

engines were designed for heavy traffic in

their respective lines, and are exact dupli-

cates in all details except diameter of cyl-

inders and driving wheels. The passen-

ger engines, herewith illustrated, have igx

26-inch cylinders and 69-inch drivers,

while tlie freight engines have 20 x 26-

inch cylinders and 63-inch drivers.

There are many unusual points in de-

sign on these engines that will engage the

attention of locomotive men, and promi-

nent among these are the piston valves

with internal admission, having ij^-inch

lap, i-16-inch negative lead, '/i inch clear-

ance, and 7 inches total travel. The rock-

er has both arms on the inner end of the

shaft, and the valve rod is offset in order

to clear the top of the spring at the for-

ward drivers. The link motion has a cen-

tral suspension by means of one arm on

the reverse shaft; the link hangers being

pivoted to either side of the arm at the

center. This construction is an improve-

ment over the shaft with two arms.

The spring arrangement is a novelty in

present day practice, since the load on the

front drivers is sustained by a half elliptic

spring extending across the engine and

resting on the saddles over the forward

boxes, and does not equalize with any

other wheels. The main and rear wheels

equalize with each other through double

elliptic springs at the outer ends of the

equalizers which rest on the tops of boxes,

and all below the top of frame, making

one of the smoothest riding engines we
were ever on.

The braking system takes in all wheels

on the passenger engines, and all wheels

except engine truck on the freight en-

gines. Driver brake shoes are applied at

the rear of the wheels instead of at the

front. A marked departure in the loca-

tion of driver brake cylinders has been

introduced in these engines, they being

located between the frames, side by side,

just back of the front axles.

The two injectors discharge into their

checks which are contained in one com-

mon case, located on top of the roof of

boiler inside of the cab. The delivery is

not on the crown sheet, however, there

being a three-inch pipe connected to the

checks, which conveys the water to a

point about midway between the flue-

sheets.

In frame construction there are also

some new points, notably in the slab style

at front and back. The for\vard section

from its junction with the main frame and

at the point of cylinder connection, is 3

inches thick and 10 inches deep, while at

the back end the main frame is reduced to

V/i inches thick by 10 inches deep at the

smallest place.

The engraving of piston valve shows a
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different style of ring than is used in the

engines. A large view of the rings

adopted is shown with their dow^el fasten-

ings, and also a view of the manner of

cutting the rings is shown in separate de-

tail in the illustration. The valve stems

extend through the steam chest at the

front, and are carried in a guide lined with

white metal, and outside of which is a

gland. A careful study of the engravings

will show the machines to be tlie latest

development of a high-class locomotive,

of the performance of which Superinten-

W'heel-base, total, of engine, 24 feet 9
inches.

Wheel-base, driving— 14 feet 6 inches.

Wheel-base, total (engine and tender)

—

52 feet 2 inches.

Length over all, engine—38 feet 2

inches.

Length over all, total (engine and ten-

der)—62 feet 6 inches.

Hight center of boiler above rails

—

S feet II inches; 8 feet 8 inches.

Hight of stack above rails—14 feet

liyi inches, 14 feet 814 inches.

Journals, driving axle, front and back

^8;< X II inches.

Journals, truck

—

s'A x 12 inches.

Main crank pin, size—6'/i x 6 inches.

Cylinders, diameter— 19 inches; 20

inches.

Piston, stroke—26 inches.

Piston rod, diameter—4 inches.

Kind of piston rod packing—Jerome.

Main rod, length center to center— 119

inches.

Steam ports, length— 18 inches.

Steam ports, area—36 square inches.

"31

IcJi:

=--d^----
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JYLI.NUEUS OF BROOKS WISCONSIN CENTRAL ENGINE.

dent of Motive Power McNaugluon has

reason to be gratified. Below will be

found comparative dimensions of these

engines:

DESCRIPTION.

Weight on drivers— 116.000 pounds;

115.000 pounds.

Weight on trucks—34.000 pounds.

Weight, total— 150,000 pounds; 149,000

pounds.

Weight tender, average—75.000 pounds.

Weight tender, loaded, maximum

—

94,000 pounds.

Heating surface, firebox and arch pipes

— 189 square feet.

Heating surface, tubes—2,111 square

feet.

Heating surface, total—2,300 square

feet.

Grate area—32.4 square feet.

Drivers, number—Six.

Drivers, diameter—69 inches; 63 inches.

Drivers, material of centers—Cast steel.

Truck wheels, diameter—33 inches.

Journals, driving axle, main—9x11
inches.

Steam ports, width—2 inches.

Exhaust ports, length—56 inches.

Exhaust ports, least area—66.5 sq. in.

Bridge, width—2;'$ inches.

Valves, kind of—Improved piston with

internal admission. •

Valves, greatest travel—7 inches.

Valves, steam lap (inside)

—

lYt. inches.

Valves, exhaust lap or clearance (out-

side)

—

Vi inch clearance.

Lead in full gear— 1-16; 0.

Boiler, type of—Belpaire conical con-

nection, with wagon top.
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Boiler, working steam pressure—200

pounds.

Boiler, material in barrel—Steel.

Boiler, thickness of material in barrel

—

fl inch.

Boiler, thickness of tube sheet—>4 inch.

Boiler, diameter of barrel—66 inches.

Seams, kind of horizontal—Quintuple.

Seams, kind of circumferential—Double.

Crown sheet stayed with—Radial stays.

Dome, diameter—30 inches.

Firebox, type—Sloping, over frames.

Firebcx, length—113 inches.

Firebox, width—415-^ inches.

Firebox, depth, front—78 inches.

Firebox, depth, back—60 inches.

Firebox, material— Steel.

Firebox, thickness of sheets—Side, 5-16

inch; crown and back, ^i inch; tube, ^
inch.

Firebox, brick arch—On water tubes.

Firebox, mud ring, width—Back, 31^2

inches; sides, 314 inches; front, 4 inches.

Firebox, water space at top—Back, 4^
inches; sides, 5 inches; front, 4 inches.

Tubes, number of—308.

Tubes, material—Charcoal iron.

Tubes, outside diameter—2 inches.

Tubes, thickness—No. 12, B. W. G.

Tubes, length over tube sheets— 13 feet

2l4 inches.

Smokebox, diameter outside—69 inches.

Smokebox, length from flue-sheet—63

inches.

Exhaust nozzle, single or double

—

Single.

Exhaust nozzle, diameter

—

4]/^. 5. 5^
inches.

Stack, least diameter

—

isJ'i inches.

Stack, greatest diameter, i8J^ inches.

Stack, hight above smokebox—38

inches.

SPECIAI, EQUIPMENT.

Brakes—Westinghouse American for

engine, tender and train service.

Pump—9l<-inch Westinghouse.

Bell-ringer—Golmar.

Sight-feed lubricators—Michigan; Na-

than.

Safety valves—Crosby.

Injectors—Hancock No. 8, Monitor

No. 9 and Metropolitan No. 8.

Springs—A. French Spring Co.

Metallic packing—Jerome.

Blow-off cock—Mcintosh.

Tires—Krupp.

i i i
Harmony In Railroad Service.

"It is a mistake to suppose that the

success of any of man's undertakings is

dependent upon chance," said Mr. A. G.

Grant in a paper read before the Texas

Railroad Club, "or that the tide of their

progress is fostered by any other than

their own inherent strength." Then he

proceeded to dilate upon the advantages

and benefits of harmony in railroad ser-

vice. A strong plea was made for the

selection of men for merit and fitness in-

stead of the favoritism due to common
political, religious, fraternal or social in-

fluences. The demoralizing effect of se-

lecting men who were not adapted by

ability or training for the work to be done

was strongly emphasized.

"The general manager," continued Mr.

Grant, " is the man at the helm, who
must organize and set into operation this

vast machine. His will must give direc-

tion, scope and bounds to each depart-

ment. His genius must pervade the en-

long since passed the experimental stage

and has now become a science. Success

is therefore largely dependent upon the

scope of knowledge and energy with

which their affairs are administered. The
up-to-date manager studies his business

as he would study the practice of the most

learned profession. He knows his men
as a commander knows his soldiers. He
knows the length, breadth and depth of

\
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selected for and retained in the various

branches of railway service upon cold-

blooded business principles with respect

to their honesty and qualifications, with

ever>' other consideration thrown to the

winds, discord will be unknown. Har-

mony will prevail, and the company will

find their business better managed, and

better returns for salaries paid."

Acute Convention Canvassers.

The people who attend the Locomo-
tive Engineers' Convention could give

points to all others in canvassing for the

next place of meeting. The convention

at St. Louis had scarcely opened, when
there were canvassers working for three

or four different places. They had but-

tons giving the name of the place advo-

cated. The advocates of Saratoga brought

cipline without suspension, which is in

operation on the Cincinnati, New Or-

leans & Texas Pacific System. Mr. Fel-

ton recognized the fact that there ought

to be some financial reward for real worth,

and for the half year ending December
31st last paid premiums of $40 each to

eleven freight conductors, and for the nine

months ending on the same day premiums
were paid to twenty station agents and

fourteen telegraph operators. The agents

received $15 each, except in cases where

they were not telegraph operators, in

which case they received $10. and men
who were only operators received $5 each.

Two agents received each $15 additional

for showing the largest percentage of in-

crease in sales of tickets, collections of

extra baggage, etc., and the total amount
of all these premiums was $820.

Freight conductors make their record

Locomotiiv Engineering

SPRING ARRANGEMENT OF BROOKS WISCONSIN CENTRAL TEN-WHEELER.

a large quantity of Saratoga mineral

water, which was given to indicate one

attraction of that place. We are a little

doubtful of that means of help, for we
heard several delegates regretting that

they had imbibed so freely of that water,

and we learned that "taking something to

counteract the effects of that water" was

given to wives as an excuse for inability

to find the key-hole of the room door.

The advocates of Milwaukee, who
seemed to be the most enterprising,

threatened to offset the Saratoga water

with an unlimited supply of Milwaukee
beer. We did not learn that this threat

was carried out, but we heard that it sent

consternation into the Saratoga camp.

We trust that the victors will be con-

siderate. Be it water or beer two years

hence, we trust that the beverage will be

drunk with moderation.

Improvement on the Brown System.

Receiver Felton. of the Queen & Cres-

cent, has introduced an important im-

provement on the Brown system of dis-

on si.x features of their work: (i) cars

moved; (2) making schedule time; (3)

promptness and accuracy in reports; (4)

cleanliness; (5) economical use of sup-

plies; (6) good judgment in emergencies.

The conductor moving the largest num-
ber of cars in a month is credited with 300

"merits," and the other conductors re-

ceive credits in a reasonable proportion

to this. A perfect record is indicated by
10 merits in each feature for each day. A
conductor running his train through in

not less than two hours greater than the

time allowed is marked 10 in that col-

umn.

For exercising good judgment in emer-

gencies merits may be awarded from 10 to

600. For breaches of rules or accidents

demerits are imposed, and the total of

these is deducted from the merits before

the average is taken. If a conductor is

held responsible for an accident resulting

in $50 damages, he would receive 50 de-

merits; $100 damage, 100 demerits. The
average is obtained by dividing the net

total of merits by the total number of

trains.

The railways in Japan are now almost

entirely operated by native workmen, and

they are reported to display a decided

capacity for railroad work. There is a

belief in the Western World that the

Orientals have no minds of their own

about maintaining their rights or privi-

leges, but a hint to the contrary has lately

been given by the enginemen of the Nip-

pon Railway, one of the largest in Japan,

going out on strike. We cannot make

out from reports received what the griev-

ances were, for they were not on account

of the pay being unsatisfactory, and noth-

ing was said about superintendent's dis-

charging men because he was suffering

from bile—the two leading causes for

strikes of railroad men in Christian coun-

tries—but be the grievances what they

may, they were remedied after the rail-

road had been tied up for five days.

Steel Tubes for the Navy.

The Shelby Steel Tube Company,

which have recently acquired the interests

of a number of the largest seamless tube

mills both in Pennsylvania and Ohio have

recently secured a large contract from

the United States Navy Department for

boiler tubes. These tubes are of seam-

less cold-drawn steel, 2K inches in diam-

eter by 9 gage. All of the tubes are up-

set on one end. It is understood that this

order comprises a full set of tubes for all

of the boilers for the battleships Iowa,

Brooklyn, Cincinnati, Bennington, and a

partial set for the Texas. These tubes are

all to be delivered within sixty days. The

Shelby Steel Tube Company are thor-

oughly equipped for doing this class of

work.

This contract is of general interest, in-

asmuch as it is the first time of late years

where the United States Navy have taken

the steel tube in preference to the lap-

welded charcoal iron tube that they have

heretofore been using. The specifications

governing the purchase of tubes for ma-

rine boilers of standard Scotch type have

been amended so as to admit of the use

of seamless cold-drawn steel tubing in

competition with the lap-welded charcoal

iron tubes.

We believe that Shandy Maguire's latest

poem is the best that he has written. It

is an address to His Holiness Pope Leo
XIII. requesting him to ignore the peti-

tion of the Queen of Spain asking for the

prayers of the Holy Father for the success

of the Spanish cause. Shandy feels about

Spain as the hunter did about the grizzly

bear that he was preparing to tackle. The
hunter's prayer was, "O Lord, help me if

you see fit. but if you don't help me don't

help the grizzly, and you will see the hot-

test fight you have ever witnessed in Ken-

tucky." That is all Shandy wants with

Spain, and he has abiding faith in how the

fight will end.
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Railroads and the War.

Although many of the railroad men are

doubtless chafing because of not seeing

"active service" in assisting the work of

our army and navy as do their brother

mechanics in the gun factory, they

should remember that they, too, have an

important work to perform. Even the

humble coal train, with its grimy load, is

a necessity for the furtherance of Uncle

Sam's plans, and a wreck, or other delay

to the coal supply, might have a disastrous

effect on the result of a battle at sea, owing

to lack of coal, which was delayed in

transit.

When it comes to hauling provisions or

other supplies, as well as the soldiers who

are to do the actual fighting, no one can

doubt the importance of this work and

the eflfect of its being safely and speedily

done. All cannot be fighters, for the many

must be workers to keep the wheels of

industry moving and to make and carry

the necessary supplies to those at the

front.

That the railroad men do not lack en-

thusiasm, patriotism or bravery, no one

can doubt for a minute. At the various

roundhouses and yards "Old Glory" flies

in all sizes and positions. The Lehigh

Valley men recently raised a 20 x 30-foot

flag at Jersey City, and their enthusiasm

is larger than the flag.

The different roads are making exten-

sive preparations for handling troops ex-

peditiously and comfortably, and if the

men suffer any inconvenience, they can

console themselves by thinking of how
much worse it was in the days of the re-

bellion. Now many of the roads are using

tourist cars and trying to make life bear-

able while in transit.

The New York Central handled 2,500

men at twenty-four hours' notice recently;

while in the South and in the vicinity of

Chickamauga the Southern Road and the

Plant System are daily handling large

numbers of troops. The Pennsylvania

took a train of nine sections, containing

New York and Massachusetts troops, at

short notice.

We trust the necessity for this may not

be long continued, but the promptness

with which the roads meet the require-

ments shows a complete grasp of details

and the capability of meeting an emer-

gency.

Valve Chart Given Away.
The Lunkenhcimer Company, of Cincin-

nati, O., are issuing, for the use of engi-

neers, a simple and practical chart giving

diagrams of a new method of analyzing

the movement of the slide valve. Every

engineer should have one, as its use will

enable him to thoroughly understand the

relation between the slide valve and crank

movements without the aid of any intri-

cate mathematical calculations whatever.

Sent free upon request of any bona fide

engineer.
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Model Railway Showing Safety
Appliances,

Our illustrations show a model track

and its rolling stock, to be seen at Sher-

burne, N. v., a town on the Utica divi-

sion of the Delaware, Lackawanna &
Western Railway. It has been built to,

illustrate the variety of safety appliances

designed by Messrs. Lyman & Sherwood.

The locomotive is a model of a Delaware.

Lackawanna & Western culm burner, and

is operated by compressed air. Around

the track are a variety of automatic sig-

nalling appliances, among them being sta-

tion signals, highway crossing alarms and

questioned by anyone who has looked it

over and watched its operation. The

actual demonstration that has been going

on at Sherburne with the above device

proves conclusively that the inventors

have succeeded far beyond the expecta-

tions of the most sanguine.

Secured Right of Way by Dancing.

In 1895 the Gila Valley, Globe & North-

ern Railway Company obtained from

Washington the franchise for a road

through the reservation, subject to the

approval of the Indians. This proposed

CIRCULAIl TRACK AND EQUIPMENT.

WAITING FOR ORDERS.

devices for operating highway crossings.

The Highway Crossing Signal Bell, to

warn pedestrians and travelers generally

of approaching trains, as invented by Mr.

Sherwood, has been in successful opera-

tion near the station at Sherburne for the

last sixteen months, on the D., L. & W.
R. R. It works perfectly, and it is diffi-

cult to see how it can possibly be im-

proved. The extremes of weather have

no ill effects, for it has been subjected to

intense heat and cold, and has continued

doing its duty without a stoppage. That

this appliance is practical and of the great-

est value as a positive safeguard cannot be

line is to run from Geronimo to Globe, a

distance of 60 miles, and is to be practi-

cally an extension of the 65 miles of road

that connect Geronimo with the Southern

Pacific station at Bowie.

A large area of mineral and coal land is

to be opened up by the new line. Since

Congress granted the conditional fran-

chise agents have been at work among
the Indians, but arbitrary refusal was

given until the general council was called

at San Carlos. Fully 1,500 Apaches were

present, and the entertainment of them
was the first item of cost in the railroad

construction account. A feast and coun-

cil was proposed, and invitations were

sent by means of runners to all parts of

the Indian domain.

There were Indians who had burned,

slain and tortured just out of natural de-

pravity dancing about on the same floor

with capitalists from Chicago and San
Francisco, soldiers, ladies, frontiersmen,

miners and a couple of globe trotters.

Everyone had to dance. The etiquette

was explained to all, and it was made evi-

dent that if they chose to be present and
take part they must observe all the de-

mands of the occasion, for a refusal might
imperil the lives of all. The dance was
accordingly very democratic. Whoever
the Indians asked to dance with them re-

sponded with a smiling assent.

On the following day a solemn confer-

ence was held, at which the valuable right

of way was obtained from the Indians on
favorable terms.

—

Dayton Nezus.

Grand Trunk Mogul.
The locomotive here shown is one of

six recently built for the Grand Trunk
Railway by the Schenectady Locomotive
Works. These moguls are for heavy
freight service and were designed under
the supervision of Mr. F. W. Mbrse,
superintendent of motive power of the

Grand Trunk. There is nothing very
special about the design of the engines,

more than that they establish a highly

sensible type that will haul very heavy
trains at small expenditure of fuel and
little trouble for repairs, besides being
very convenient engines to handle.

The cylinders are 20x26 inches; the

driving wheels are 62 inches diameter out-

side of tires, and the boiler is 62 inches

diameter at smallest ring, providing 2,001

square feet of heating surface. The weight

on the driving wheels is 127,650 pounds.

This gives a rotative force nearly 168

per pound of cylinder pressure. As the

boiler pressure carried is 200 pounds to

the square inch, this will give a draw-bar

pull of nearly 25.000 pounds. The coeffi-

cient of adhesion is about 5 when work-
ing in full gear. This means that the

weight upon the driving wheels is about

five times the pressure exerted to slip

them. That is a little more than the re-

quirements of the Master Mechanics' As-

sociation rules, and tends to produce a

locomotive free from the evils of wheel

slipping.

The principal dimensions not men-
tioned are:

Weight in working order— 152,850

pounds.

Weight on drivers— 127,650 pounds.

.Wheel base, driving— 15 feet 8 inches.

Wheel base, rigid— 15 feet 8 inches.

Wheel base, total—24 feet I inch.

Horizontal thickness of piston

—

s'/i and

55^ Inches.

Diameter of piston rod

—

3H inches.

Kind of piston rod packing—United

States metallic.
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Size of steam ports—20 x i^ inches.

Size of exhaust ports—20 x 3 inches.

Size of bridge ports— ij^ inches.

Greatest travel of slide valves—5J^

inches.

Outside lap of slide valves—J^ inch.

Inside clearance of slide valve— 1-16

inch.

Lead of valves in full gear—Line and

line.

Driving box material—Steeled cast

iron.

Diameter and length of driving journals

—gyi inches diameter by 12 inches.

Diameter and length of main crank pin

journals

—

6yi inches diameter by 6 inches.

Diameter and length of side rod crank

pin journals—Main, side, 7^ inches diam-

eter by s% inches; F. and B., 5;^ inches

diameter by 4 inches.

Tubes, material—Charcoal iron. No. 12,

W. G.

Tubes, number of—291.

Tubes, diameter—2 inches.

Tubes, length over tube sheets— ii feet

It inches.

Fire brick, supported on—Three 3-

inch water tubes.

Heating surface, tubes— 1,800 sq. ft.

Heating surface, water tubes— 15.15

square feet.

Heating surface, firebox— 185.85 square

feet.

Heating surface, total—2,001 square

feet.

Grate surface—33.44 square feet.

Ash pan—Sectional, dampers F. and B.

Exhaust pipes—Single.

Exhaust nozzles—4M. 5. SM and s'A

inches diameter.

The house is a handsome brick build-

ing, and stands on a lot that has a front-

age of 180 feet by 360 feet. The property

includes a three-story brick house and a

two-story brick building, containing

billiard room, large assembly hall and

coachman's dwellings and stables. Both

buildings are handsomely and substan-

tially built, finely finished in natural

woods, and are furnished with every con-

venience.

This is a remarkably well-timed gift

from the family of Horatio G. Brooks,

for he always took a very warm interest

in everything connected with the comfort

and elevation of his workmen.

The people of Dunkirk are very much
gratified over the gift, and we feel cer-

tain that it will be used to good advan-

tage.

S( llK.M;r I .Vl.\ <,l;.\-\U TKUNK MOGUL.

Engine truck journals—6}4 inches

diameter by loj/i inches.

Diameter of engine truck wheels—37

inches.

Kind of engine truck wheels—Steel

tired, cast iron, spoke center.

Style of boiler—Extended wagon top.

Outside diameter of first ring—62

inches.

Working pressure—200 pounds.

Material of barrel and outside of fire-

box—Carbon steel.

Thickness of plates in barrel and out-

side of firebox—21-32, M and yi inch.

Horizontal seams—Butt joint, sextuple

riveted, with welt strip inside and out-

side.

Circumferential seams—Double riveted.

Firebox, length— 120 inches.

Firebox, width

—

40~A inches.

Firebox, depth— F., 73^ inches: B., 65

inches.

Firebox plates, thickness—Sides, 5-16

inch; back, ^i inch; crown, ^ inch; tube

sheet, 14 inch.

Firebox, water space—Front, 4 inches;

sides, z'A inches; back, 4 inches.

Firebox, crown staying—Radial stays.

1% inches diameter.

Water capacity of tender—4.500 United

States gallons.

Coal capacity— 10 (2,000-pound) tons.

Total wheel base of engine and tender

—50 feet 10 15-16 inches.

Total length of engine and tender—61

feet 8 7-16 inches.

Engine equipped with: Three 3-inch

Coale's safety valves, one muffled, two

encased; Detroit triple sight-feed lubri-

cator with Tippett device; American out-

side equalized brake on all drivers, oper-

ated by 'air; Westinghouse automatic air

brake on tender and lor train, g^^-inch

air pump; Houston sand-feeding appar-

atus; tender brake beams, Sterlingworth,

Marden patent; 6-inch chime whistle. No.

3, Crosby; two Ashcroft steam gages.

The Brooks Gift to the City of

Dunkirk.

The daughters of the late Horatio G.

Brooks, president and originator of the

Brooks Locomotive Works, have given

to the city of Dunkirk the fine homestead

built by their parents, to be used by the

Young Men's Christian .Association as a

hospital and free public library.

Antiquated Watering Facilities.

The old and mossy scheme of a peanut

vender doling out drinking water to

thirsty passengers from a gallon can with

a tumbler attachment on top of same, re-

minds us that a few railroads in the coun-

try are still lingering in the lap of bar-

barism. We have lately, in our peregrina-

tions in quest of something new, seen this

stock-train style of watering people in

transit, and wondered if the management

were working the economy game, or

whether they had heard about water-

coolers. Impelled by curiosity in one (the

first) instance, we followed the newsagent

into his lair, for the purpose of seeing

what disposition was made of the water

can between times. We found the can on

the floor of the smoking car. in an atmos-

phere recking with odors that could give

points to an opium joint. Such water was

positively unfit to give a human being,

and we nursed a parched palate until an

oasis was reached, reflecting the mean-

while that the traveler who had provided

himself with a cold bottle was wise in his

generation. There arc people who drink

water—sometimes, and on those occa-

sions like a reasonably clean article.



LOCOMOTIVE ENGINEERING. June, 18

* iiiur,j«_„_^ ^^^ RoujMG Stock-

Published monthly by

ANGUS SINCLAIR CO.,
as6 Broadway. New York.

Business Department t

ANGUS SINCLAIR. General Manager.
FRED H. COLVIN, AssisUnt Manager.

Editorial Department

:

ANGUS SINCLAIR, Chlel.
O. H. REYNOLDS. 1

P. M. NBLIIS, VAssoclaU Editor*.
FRED M. COLVIN, )

Illustration Department :

A. L. DONNELL, Chief.

Advertising Department

:

C. P. DAY, Eastern Representative.
J. M.WAKEMAN, Western Representative,

British Representative:

F, MOORE, 9 South Place, Flnsbury, E. C,
London.

suBscmPTion price.
iz-ooperyear, Si-cojor six months^ postagepaid

io any part ofthe world Single copies, zo cents.
Remit 7>y Express Money Order^ Drafts Post Office
Order or Registered Letter.
The editors reserve the right to use or discard

matterfor the reading columns entirely on its
merits. The reading columns will not be sold.

Correspondents must give tlieir names and ad-
dresses/or publication.
Mailtngaddress can be changed asoften as neces-

sary—always gii'e old and new address, and ifyou
subscribedin a club state wlw got it up.
Please give prompt notice when yourpaperfails

to reachyou properly.

Entered at Post Office, New York, as Second-
class mail matter.

For Sale by Newsdealers Everywhere.

January Issue 32,500

February Issue zsfioo

March Issue, 25,000

April Issue * zo,ooo

May Issue, tS,ooo

June Issue. 2S,OPO

The Journey of Water and Steam from
the Tender to the \tmosphere.
We supposed that every intelligent en-

gineer would have no difficulty in describ-

ing the journey made by water from the

time it enters the tender until it emerges

from the smoke-stack in the form of ex-

haust steam, until an incident happened a

short time ago which convinced us that

men with better opportunities than loco-

motive engineers of learning everything

relating to the operation of a locomotive,

sometimes displayed great ignorance of

such elementary matters as following the

water from the tender to the smoke-stack.

A railroad official wanted a master me-
chanic, and he expressed himself to that

efTect in advertisements in the leading

railroad journals. There were a great

many applicants for the position, and sev-

eral of the candidates were requested to

send in their testimonials relating to ex-

perience and ability. Then several of the

candidates in succession were invited to

have an interview with the general man-
ager. That personage followed a plan

that master mechanics have been zeal-

ously urging as a condition for passing

firemen and engineers for promotion—he

requested the candidates to answer a va-

riety of questions about the locomotive,

and about various things that a master

mechanic ought to know. The first five

were rejected because they did not display

accurate knowledge about the duties they

would be required to perform. One of

them was asked to follow the journey of

the water from the tender to the smoke-

stack, and to describe the principal events

of the journey. He answered that he

was a practical railroad mechanic, but that

he did not know anything about the-

ories of the steam engine, and on that

account he would not attempt to answer

the question.

We propose going over that journey

and describing what we are supposed to

see for the benefit of others who have been

too practical to study "theories of the

steam engine," or for those who have not

had their attention directed to this mat-

ter. The answer that would have satis-

tied the enterprising general manager
niight have been given as follows: The
water in the tender is drawn out by the

injector and forced into the boiler.

When there it comes in contact with the

heating surfaces and is evaporated into

steam. Then it passes into the dome and

through the throttle-valve enters the dry

pipe, which leads it forward to the steam

pipes in the dome that provide pas-

sages, first through the pipes, and then

through the cylinder castings into the

steam chest. There it meets the slide

valve blocking the way, but as soon

as the valve moves, uncovering the

steam port, a means of admission to

the cylinder is gained. Then the steam

rushes in and pushes the piston until the

valve opens a way to the exhaust point,

when away goes the steam through the

exhaust passages, through the nozzle and
out through the smoke-stack. Following

that trip seems a very easy trip. If any of

our young readers have any difficulty in

following it, we advise them to take our

educational chart No. 2, which shows a

tiansparent picture of all the parts of the

famous 999, and follow the route de-

scribed. Very few mental journeys will

make them perfectly familiar with the

whole thing and will enable them to de-

scribe it verbally to their friends.

For more advanced people, such as

master mechanics who have no objection

to study theories about their business or

about the machines they have to look

after, we will dip a little deeper into the

changes undergone by the water and the

causes which produce these changes.

The water enters the tender at a tem-

perature of 60° Fah. and the injector

steam adds 100° and the feed water up to

160*. The water now circulates over the

heating surface to find the heat necessary

to convert it into steam. The gage steam

pressure on the boiler is i8o pounds per

square inch, which is about 195 pounds

absolute pressure—that is reckoned from

a vacuum. At this pressure water does not

boil until it has been raised to a tempera-

ture of 379.5° Fah. Of course, we all

know that with no pressure above the at-

mosphere water boils at a temperature of

212° Fah.

Now, suppose we are following one

pound of water that left the tender with a

temperature of 60°. An increase of 100°

is given by the injector steam which

brings it up to 160°. To bring it'up to

the boiling point, 219.5°, more heat units

have to be imparted to the water. This

being done, the process of evaporation

begins, and the heating surfaces must add

850 more heat units to the pound of water

before it is all converted into what is

called saturated steam. The heat unit is

an entity used for heat measurement and

represents the amount of heat required

to raise the temperature of one pound of

water one degree at its greatest density,

which is 39° Fah.

Our pound of water now being con-

verted into steam by the addition of 1 169.5

heat units, it is ready to proceed to busi-

ness. It goes into the dome, and from

there passes along the dry pipe and steam

pipes to the steam chest. On being ad-

mitted to the cylinders by the opening of

the slide valves it there enters a cooler

place than the boiler, and part of the steam

is condensed in doing the work of raising

the temperature of the cylinders to its

own heat. In this way about 25 per cent,

of the steam is converted into water which

has no power to push the piston, and

thereby do useful work. The remaining

steam pushes the piston along at nearly

boiler pressure until cut-off takes place;

then it continues the work to the period

of release by the expansive force due to

its high pressure. The exhaust port be-

ing opened, it rushes into the exhaust pipe

and thence out through the nozzles and

smoke-stack, creating in its way the

vacuum in the smoke-box which draws

the heat gases through the tubes at great

velocity, producing the great steam mak-
ing capacity for which the boilers of loco-

motive engines are famous.

There are certain other events of the

stroke, such as the condensation of the

steam in doing its work of pushing the

piston, the re-evaporation that takes place

at the end of the stroke and the compres-

sion that occurs at the end of the return

stroke, that are well worthy of investiga-

tion and discussion. But the considera-

tion of these matters would make an
article of this kind too long, and we must
leave them for future attention.

Effect of Scale on Fuel Consumption.

A paragraph without any paternity has

been going the rounds of the engineering

papers for many months. It reads:

"A scale of only one-sixteenth of an

inch in thickness will interpose so much
heat insulation between the iron and
water as to require 12 per cent, more fuet

than when a boiler is clean, while a scale

of one-fourth of an inch in thickness will

require an expenditure of more than

double the quantity of fuel to perform the

same duty. In addition to the great waste
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of fuel, other evils ensue, arising from

scale, such as burning, crystalization,

over-lieating, and the weakening of the

shell of the boiler."

We are no defenders of practices which

permit boilers to become fouled with de-

posit and incrustating matter, and we
have frequently expatiated upon the bad

effects; but when we warn steam users

about the evils resulting from bad water,

we like to keep within sight of the truth.

We once received a good object-lesson

that has ever since inclined us to be care-

ful in ascribing great waste of fuel as cer-

tain to result from a dirty boiler. The
writer was running a locomotive whose

boiler became badly fouled with mud and

scale. The washing-out arrangements

were bad. and the road was suffering from

a plethora of business which prevented

the men in charge from taking the en-

gine long enough out of service to change

the flues and clean the boiler. When the

time came round for that work to be

done, the boiler seemed to be a solid mass

of mud and scale. To an onlooker it was

a mystery how water got near enough to

the heat gases to boil, yet the engine con-

tinued to steam fairly well until taken into

the shop. When she came out with a

clean boiler the steaming was not de-

cidedly improved, and what seemed more

strange still was that the fuel consump-

tion was not materially reduced. There

was not a tube but had at least one-eighth

inch of solid scale, to say nothing of

heavy coating of mud. According to the

boiler-feed purifying authorities, the con-

sumption of fuel ought to have been

double what was needed for a clean boiler,

but in reality the increase was so small

that the fireman could not tell any differ-

ence.

Some seven or eight years ago a series

of very carefully conducted experiments

were carried out by a German scientific

society to find out with some exactness

the effect of scale on heating surfaces.

A perfectly clean boiler was tried under

varied conditions of draft and furnace

forcing with soft water, and the results

tabulated. Then water highly impreg-

nated with sulphate of lime was fed to the

boiler and the results noted. The tests

were carried on until about J4 inch of scale

had formed over all the heating surface.

When in that condition the evaporation of

water per unit of fuel did not diminish 20

per cent.

Of course the presence of scale, mud or

other non-conducting substances on the

heating surfaces leads to over-heating, and

on this account has a destructive effect

upon the boiler. If for no other reason,

it is desirable to keep boilers clean, and

of course there is some waste of heat, be-

cause the fuel gases pass away at a higher

temperature than they do when passing

over clean steel or iron. But there is no

use exaggerating the e.xtent of loss, for

every man in charge of a steam boiler that

is likely to get coated with scale knows

pretty well what the effect is, and to in-

form him with scientific pretense that it

is much worse than it really is merely

makes him cast doubts upon all state-

ments that seem to have a scientific origin.

Extending Old Shops.

A man who has undertaken to rebuild

an old dwelling house, and thereby con-

vert an ancient structure into an up-to-

date modern dwelling having all modern
improvements, generally learns some-

thing before he is done. His experience

does not move him to advise his friends

to go and do likewise. The general ex-

perience is that you spend enough money
to build a new house, and when done have

an old one on your hands.

Altering of old houses to make them

new has a close analogy in the extensive

alteration of railroad repair shops with

the view of changing antiquated build-

ings and designs into modern plants.

When railroad officials have become suffi-

ciently inspired by progressive ideas to

agree that extensive improvements in

their equipment for repairing rolling

stock shall be made, and then set to figur-

ing on the extension of existing build-

ings, we are ready to say, don't. Get a

plot of ground where modern buildings

can be properly arranged, equip them with

first-class tools, if you have to borrow
the money, and the investment will pay

you in five years.

It is a long time since the writer was

first asked by a railroad manager what

he thought of certain extensive altera-

tions he proposed making on his repair

shops. He had made up his mind to

make the changes, and merely wanted us

to agree with his views, which we did,

doubtingly. Years afterwards he joked

us about the "error of judgment."

That case moved us to make a study of

the gain and loss connected with the im-

proving of old shops, and it seems cheap-

er in the long run to build new ones, un-

less the old shops have been built on a

plan that admits of easy and natural ex-

tension.

One of the leading difficulties met with

in extending old shops was the incon-

venience of transmitting power to added

rooms and buildings. Complex line shaft-

ing, rope transmission, far-reaching

steam piping and divided motive p«wer
make the extra power alone a serious in-

crease of expense. The use of electric

motors has now eliminated this source of

waste, and employing them may render

shop arrangements admissible that could

not be used economically five years ago.

Many railroad companies have found a

hot fire that burned down old buildings

and put antiquated tools beyond repair

to be a blessing in disguise. The benefits

came principally from the increased ca-

pacity of the new tools. The same benefit

flows to some extent from the building

of entirely new shops. When that is done.

some tools that have cheated the scrap

heap too long reach their natural and
hard-earned destination.

It is wonderful the persistency that ma-
chine tools used in railroad shop display

in resisting condemnation. There is a
saying in England that no one ever saw a
dead ass. The railroad machine tool ap-

pears to have taken the place of the ass

in this country in its opposition to figur-

ing as deceased. The sentiment that en-

courages this opposition is widespread
and maintaining intact ancient surround-
ings helps to keep it alive.

Steam Reverse Qears.

We have had numerous inquiries as to

why steam reverse gears were not used
more extensively in this country, as some
of the European roads are now using
them. They have been quite thoroughly
tested on both the Pennsylvania and
Reading roads, and at one time were
largely used on the old "K" class of en-

gines, of which the "long-legged 10" was
the first in use, coming on the road in

1881.

The first cost was considerable, and it

was very difficult to keep them so that

they would not "crawl" and keep chang-
ing the point of cut-off by allowing the

links to drop down while running. Al-
though they handle the valves in good
shape when in order, the men get along
just as w. 11 without it, and are a little

more certain of the links staying where
they want them. With the valves well

balanced they do not handle very badly.

BOOK NOTICES.

"Gas. Gasoline and Oil Vapor Engines
for Stationary. Marine. Vehicle Motive
Power." By Gardner D. Hiscox, M. E.
Second edition, revised and enlarged-

Norman W. Henley & Co.. New York.
Price $2.50.

The first edition of this work was
brought out by the author (in 1897. and
reviewed by this paper at the time) in

order to present to the American reader

the practice of our engineers in the de-

sign of explosive motors; being impelled

thereto by the fact that foreign literature

on the subject barely touched on the pro-

duct of above motors in this country. Tlie

present edition has new matter and data

referring to the adaptation of above

power up to date. The contents of the

book embrace historical facts covering

the progress of explosive motors, to-

gether with the theory of gas and gaso-

line engines, heat efficiencies, measure-

ment of power by absorption and trans-

mitting dynamometers and indicator.

This is followed by the various types ol

motors, and their operation is plainly de-

scribed from the practical man's point

of view: the commercial side not being

lost sight of. by the showing of cost of
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operation. The work is a valuable one

to those using or having the care of sucli

engines. There are 348 pages of reading

matter and 270 illustrations, mostly half-

tones, besides an appendix containing a

list of patents issued in the United States

for gas, gasoline and oil engines from

1875 to 1897, inclusive. The book is

6 .X 9fs inches, and the fractional part of

an inch is the only thing about it that

leaves a bad impression; it should come
off in the succeeding editions, and make
the book a standard size.

"The Locomotive Link Motion." By
Frederick A. Halsey, associate editor

^^mericaii Machinist, consulting engi-

neer Rand Drill Company. Press of

Locomotive Engineering, New York.

Price $1.

The author of this book has long been

an acquaintance of the students of valve

motion on account of a comprehensive

book on "Slide Valve Gears" which he

prepared and had published eight or ten

years ago. That book was highly popu-

lar, because the subject was treated in a

simple fashion which any engineer or

workman had no difficulty in understand-

ing. So many authors of engineering

books are ambitious to appear learned

and profound that they write in a fashion

that none but advanced students or pro-

fessors can understand, and their preten-

tious works come out still-born. But that

is not the way with Mr. Halsey. He dis-

plays no inclination to describe the move-

ment of a slide valve, the vibrations of a

link or the throw of an eccentric through

abstruse mathematical formulas. He sees

ordinary movements and describes them

in plain English. That tendency is pe-

culiarly conspicuous in his book on "The
Locomotive Link Motion."

The author begins his work with a

vigorous defence of the link motion from

the aspersions so often thrown upon it

and the apologies made by many engi-

neers for using a valve motion with so

many faults and so few virtues. The usual

tone of apology for the shortcomings of

the link motion is replaced in this book
by the bold statement that its so-called

weak points are elements of strength for

locomotive purposes, and that it is the

best valve motion ever tried for this kind

of steam engine. Then follows a section

of twenty-one pages treating of the slide

valve. By means of the Scotch yoke or

slotted cross head, the action of the slide

valve and its relation to the eccentric are

made very plain. The section starts out

with a description of the primitive en-

gine whose vali'e had neither lap nor lead

and called for tlie eccentric being set at

right angles to the crank. Lap is then

n<lded, the necessity for angular advance

of the eccentric shown, and lead, e.xhaust

J.ap and the events of the stroke plainly de-

scribed, good diagrams being used to

illustrate the text.

The link motion and shifting eccentric

arc compareiJ in the beginning of the part

relating to the link motion, then comes a

discussion of the peculiarities of the sta-

tionary or Gooch link. But of course the

principal part of the book is devoted to

the shifting link, which is almost univer-

sally used for reversing engines in the

United States. On a careful perusal of

the book, we cannot think of any impor-

tant point which the author has failed to

discuss.

We do not know of any subject which

excites so much interest among the rank

and file of railroad mechanical men as

valve motion does. The interest is by no

means in proportion to the popular knowl-

edge of the subject. But it indicates that

mechanical men have a keen interest in

what is really the key note of the loco-

motive steam engine. That being the

case, we do not know anything which

could enable these inquiring minds to ob-

tain so much clear light about their fa-

vorite subject, as a careful study of Hal-

scy's "Locomotive Link Motion."

g i i

Against the Equalizer.

There are certain railroad rolling-stock

appliances which we have always con-

sidered beyond and raised above the

realm of captious criticism, and in the

front of them has been the spring equalizer

which was designed many years ago to

equalize the shocks transmitted by in-

equalities of the track to car and locomo-

tive wheels. That has been one of our

idols which seemed raised above objec-

tions or stone-throwing. But this seems

to be an iconoclastic age, and our fane

has been hit by a rock in no less a con-

servative body than in the New England

Railroad Club. A member of that ad-

mired institution has done no less than

stand up on his feet and assail the value

and utility of the equalizer. He expressed

wonder that the equalizer was allowed a

place on a modern locomotive, intimating

that it was a senseless device at best. The
opponent of equalizers states his case in

the following paragraph:

"In order to properly understand the

necessity for a better method of spring

suspension, let us take a four-wheeled

coupled locomotive, in which the equalizer

represents a very important item at pres-

ent. The drivers in the forward motion

meet all the joints, frogs and switch points

first and transmit the shocks through the

equalizer to the trailers; the trailers in

turn, when they meet the bad joints,

frogs and switches, send the shock for-

ward to the drivers. In this you will ob-

serve there is a doubling of the shocks or

vibrations, and at high speed the drivers

being as a rule improperly balanced and

carrying the main rod, have a tendency

to lift, which not only causes flat tires and

broken springs and equalizers, but makes

riding anything but pleasant for the en-

ginemen. Now it is in order to explain

a more mechanical system, and when I

say each pair of wheels should have its

own distinct spring suspension, indepen-

dent of all others, I hope, alter going into

details, there will be some here who will

take up the matter and give it more study.

The proper combination for each pair of

wheels should be a half-elliptic spring with

carrying capacity when drawn flat at least

equal to the weight of boiler when full of

water. To the ends of this elliptic spring

should be attached spiral springs of lesser

capacity than the elliptic spring, their duty

being to absorb the rise and fall of the

wheels, caused by bad joints, etc., par-

ticularly in freight engines, when shifting

cars on sidings, etc.. where the joints are,

as a rule, very bad, when an excessive up-

ward rise of the wheels closes the spirals,

the elliptic spring then absorbs the thrust.

As each pair of wheels meet the inequality,

they rise and fall independently of each

other, and the action is not felt by any

other pair of wheels. To say the riding

of the most up-to-date locomotive is scan-

dalous is putting it mildly, and the rea-

son for it can be readily understood after

a casual inspection of the spring suspen-

sion as shown in the blueprints or draw-

ings in our trade papers."

That may be all right, and the author

may have the right bull by the horns, but

we have had considerable experience with

locomotives that had no equalizers, and
we must protest in favor of those who
have that so-called inefficient means of

transmitting the track shocks to the whole
running gear. To our memory, the dif-

ference between the two methods is about

equal to the jerking motion of a bullock

cart and the softened motion of a well-

made buggy. Of course any man has the

privilege of preferring the cart, but loco-

motive men who have to spend hours on
the foot-board are liable to prefer the

buggy motion.

A New England Man for Vice-President
of Master Mechanics' Association.

We have received a letter from a rail-

road man of Boston, too late for going
into our correspondence columns, which
reads: "At every meeting of the Master

Mechanics' Convention of late years there

has been canvassing in favor of candi-

dates for the honor of vice-president on
geographical lines. Several times mem-
bers were asked to vote for certain men
because they were from the South, and

it was urged that it would be a compli-

ment to Dixie's Land to elect men from

the Southern States. That sentiment re-

sulted in the election of two good South-

ern members, one of whom will preside

at the coming convention. Then others

said it was time that the West was having

recognition, and that sentiment brought

about the election of two Western men
who are also well worthy of the honor

conferred upon them.

"Now I think it is only fair that an-

other district should receive tardy recog-

nition, and that a New England member
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sliould be honored witli selection as a

vice-president. There are so many able

men in New England who would make
excellent presiding officers, when their

turn conies, that it would be invidious to

mention particular names. The New
Ei'.gland Railroad Club has been an ex-

cellent training school for presiding

officers; the club is second to none for

the work it carries on for the advance-

ment of railroad interests, and the organi-

zation richly deserves the kindly recog-

nition that the election of one of its

members to be a vice-president of the

Master Mechanics' Association would
imply."

Railroad Managers Inviting Ruin.

When a statistician, a politician or a po-

litical economist writes a book, a pamphlet
-or an article saying that the unfairness

dii-played by railroad managers in grant-

ing favorable freight rates to certain ship-

pers is inflicting injustice to the commun-
ity at large and favoring large customers

at the expense of the small ones, there

generally goes forth vigorous protests

from the railroad press, intimating that

the critics of railroad management are

•communists or anarchists in disguise. We
are afraid that the complaints about un-

fairness in regard to rates are too well

founded, and railroad managers them-
sclves have corroborated the truth of the

charges in a fashion that there is no gain-

saying.

We all remember the remarks made by
Mr. Stickney, president of the Great
Western, who intimated at a meeting of

railroad presidents that they were all

willing to agree on rates, and that after

the meeting was over everyone hurried ofT

to be the first in taking advantage of

those who had been parties to the agree-

Tiient. There has been an impression that

railroad managers had become more vir-

tuous since that time, but some remarks
made by President Ingalls, of the Big
Four, at the Tenth Annual Convention of

State Railroad Commissioners, held at

Washington last month, will lead the pub-

lic to believe that the iniquity of rate cut-

ting is lo-day as rampant as it eve'- was.

Among other things, Mr. Ingalls said:

"There is less faith to-day between rail-

way managers with reference to their

agreements to maintain tariffs than was
probably ever known on earth in any
other business. Men managing large

rorporations, who would trust their op-

Jonent with their pocketbook with untold

Jiousands in it, will hardly trust his agree-

ment for the maintenance of tariffs while

they are in the room together. Good faith

seems to have departed from tho riilway

world, so far as traffic agreements arc

•concerned."

Mr. Ingalls. who has scarcely a peer in

.America as a far-seeing railroad manager,

does not look to railroad managers to es-

tablish good business management in

their dealings between railroad corpora-

tions and tne public, but to the inter-

state Commerce Commission which is

practically giving up private management
in despair and appealing to the help of

the Government to prevent the men in

charge of railroad property from ruining

the trusts reposed into their hands. In

regard to the proposed change which

would put upon the Government the

maintenance of rates, he said;

"Who oppose this proposed legislation?

First, certain people who desire the Gov-
ernment to own and operate the railways;

second, others who wish that the Inter-

state Commerce Commission should make
all rates; third and lastly, certain railway

managers who are opposed to any and all

legislation, and who object to any control,

and believe that they should be left en-

tirely alone. As to the first, very few
people are ready to launch the Govern-
ment into the management of 185,000

miles of railway and the employment of

1,000,000 men. The second and third

represent opposite extremes. Is it not

better for us to take a medium course?

Making rates for the whole country is too

prodigious a task for any one set of men,
be they never so wise. On the other hand,

the railroad manager who claims the right

to act independently of all State control

is twenty-five years behind the times."

Railroad freight is carried on rates clo.se

to cost in most instances, and yet the

small margin between profit and loss is

stretched to favor the big shipper, who
gets his goods carried in many instances

at a loss to the railroad company, while

giving him the power to ruin his small

rival.' There is not much wonder under
the circumstances that anti-railroad sen-

timent can neither be uprooted nor sup-

pressed.

Specifications.

The above was the subject of an in-

vestigation and discussion at one of the

railroad clubs lately. There was a time
when we believed that the specifications

sent out inviting bids on the construction

of railroad cars and locomotives were in-

tended to guide the bidders regarding the

materials they were required to supply,

but sad experience has convinced that,

I'ko the Chinaman's cards they are used

"the same with intent to deceive." Specifi-

cations are the most reliable means by
whicli a big concern can knock out a little

one. The manager of a firm that is not

particularly influential takes a specifica-

tion, goes carefully over it and bids in

good faith with the idea of using the

material specified or something that

meets the required tests. The manager
of a big concern throws the specification

aside and bids on the cheapest material in

the market. If he gets the order, he goes

to the superintendent of motive power
and tries to convince him that the ma-
terial he proposes to use is quite as good

as those specified. It he does not suc-

ceed in carrying his point there he goes

to the general manager, or even higher,

and he generally carries his point.

If you want to send out specifications

please do not let them stand as the sham
they are notoriously to-day.

Rumors have been circulated per-

sistently for the last year or two that

railroad capitalists had obtained valuable

concessions in China for the building of

railroads, but somehow the rumors did

not materialize. China did not display

much desire to secure American capital

or experience, and those who hoped for a

n.arket for railroad machinery in the

Celestial Empire became involved in a

clcud of gloom. A slight rent in the

cloud came last month in the announce-

ment that Captain W. W. Rich, a well

known American consulting engineer, had

been appointed consulting engineer to

the Chinese Railroad Administration

with headquarters at Shanghai. He will

be in charge of all railroad building in

China as assistant to the Director-General

of Railroads. As Captain Rich can well

appreciate the merits of American rail-

road machinery, as compared with that

made in other countries, our rolling stock

and tool makers may now look with con-

fidence to securing a fair share of the

Chinese business.

i i S
"Finances and Transportation" is the

name of a small pamphlet published by J.

D. Miller, of Chicago. It contains a

fierce arraignment of railroad companies

for the practice of favoring certain freight

shippers at the expense of others. A
great many statements are made to the

effect that railroad managers are wicked

tramplers on the rights of the people.

The tone of the pamphlet may be judged

from one of the closing paragraphs which

reads; "Let it be remembered that the real

anarchists of America are not the poor

and hungry who are shivering in the cold,

but those holders of public franchises who
lodge in gilded palaces, and are by them-

selves or agents grabbing public property

of the people and thus undermining the

very foundation of popular government."

The pamphlet is endorsed by Gov. Pin-

gree, who says: "This pamphlet presents

in their true light questions that imme-
diately concern the American people."

i i i
One of our friends in Australia has sent

us an illustrated prospectus of the Work-
ing Men's College of Melbourne. It

shows a variety of scenes connected with

the college, and gives a great deal of in-

formation about the instruction given.

From the catalog we learn that very laud-

able efforts are being made in .•\ustralia

to give workmen the benefit of education

which can be acquired through their at-

tending nig!it schools.
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PERSONAL.

Mr. W. J. Tollerton has been appointed

master mechanic of the Oregon Short

Line's Utah division.

Mr. L. L. Dawson has been appointed

master mechanic of the Illinois Central

shops, at Memphis, Tenn.

Mr. H. B. Spencer has been appointed

superintendent of the Eastern division of

the Canadian Pacific; headquarters at

Ottawa, Ont.

Two sons of Road Foreman of Engines

P. Walsh, of the Panhandle, are mem-

bers of the Ohio National Guards and

have gone to the front.

Mr. C. L. Millhouse has been appointed

general manager of the Chicago & South

Bend (headquarters at South Bend, Ind),

succeeding Mr. C. W. Stover.

Mr. W. H. Lawson has been made as-

sistant superintendent of the Bellingham

Bay & British Columbia, at New What-

com, Wash., vice Mr. A. Branin.

Mr. W. D. Scott has been appointed as-

sistant superintendent of the Northern

division of tl.e Great Northern, succeed-

ing Mr. J. W. Donovan, transferred.

Mr. E. H. Harding has been appointed

master mechanic of the Chattanooga

Southern, vice Mr. J. H. McGill. resigned;

headquarters at Chattanooga, Tenn.

Mr. J. W. Donovan, assistant superin-

tendent of the Northern division of the

Great Northern, has been transferred to

the MonUna division of the same system.

Mr. J. R. Hawkins, superintendent of

the Wabash, Chester & Western, has been

appointed superintendent of the Detroit

& Lima Northern, succeeding Mr. Geo.

R. Haskell, resigned; headquarters at De-

troit, Mich.

Mr. J. W. Stokes, master mechanic of

the Illinois Central at East St. Louis, 111.,

has resigned to accept the position of mas-

ter mechanic of the Columbus, Sandusky

& Hocking Railroad, with headquarters

at Columbus, O.

Mr. C. B. Royal, master mechanic of

the Seabord Air Line, at Portsmouth,

Va., was married April 20th, at Topeka,

Kan., to Miss Kate E. Player, daughter

of Mr. John Player, of the Atchison, To-

peka & Santa Fe.

Mr. George Tozzer, assistant purchas-

ing agent of the Cleveland, Cincinnati,

Chicago & St. Louis, has been promoted

to the position of purchasing agent, taking

the place of Mr. A. M. Stimson, deceased;

headquarters at Cincinnati, O.

Mr. F. H. Paine has been appointed

general foreman of the locomotive and
car departments of the Wabash, at For-

rest, 111., having resigned as division mas-
ter mechanic of the Chicago & Alton at

Slater, Mo., some months ago.

Mr. A. Gordon Jones, superintendent

of the Anniston division of the Southern
Railway, at Selma, Ala., has been trans-
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ferred to the Macon division, wi;h office

at Macon, Ga., vice Mr. W. R. Beauprie,

resigned on account of ill health.

It is reported that Mr. John Medway,

superintendent of motive power of the

Fitchburg Railroad, has retired, and that

Mr. J. W. Marden, superintendent of car

department, will take charge as superin-

dent of machinery from June 1st.

Mr.Robt. R. Pott, of Pittsburg, who has

had an office in the Park Building, repre-

senting the advertising department of the

Chicago, Milwaukee & St. Paul Railroad,

has resigned and entered the regular army

to fight for Uncle Sam in the war with

Spain.

At the annual meeting of the stock-

holders of the Joseph Dixon Crucible

Company, the old Board of Directors

were appointed, and they elected E. F. C.

Young, president; John A. Walker, vice-

president and treasurer, and George E.

Long, secretary.

Mr. E. E. Steymer has been appointed

superintendent of the San Luis division of

the Mexican Central, with office at San

Luis Potosi, Mex., taking the place of

Mr. H. R. Cornforth, resigned. He was

heretofore superintendent of the Mexico

division of that road.

Mr. R. J. Woods has been appointed

secretary to Vice President and General

Manager Ramsey, of the Wabash. Mr.

Woods was formerly with the "Big 4,"

and has gone through a railroad experi-

ence that makes him highly efiicient as a

general manager's assistant.

Mr. A. F. Conklin, the well-known rail-

road supply man, has accepted the gen-

eral agency of the railroad department of

the New Jersey Car Spring & Rubber

Company. That company is to be con-

gratulated upon securing the seri'ices of

such a popular man as Mr. Conklin.

Mr. F. W. Barton, general foreman of

the Illinois Central at Chicago, has been

appointed master mechanic of the East

St. Louis division in place of Mr. J. W.
Stokes, resigned. Mr. Barton is an old-

time friend of Loco.motive Engineering,

and has labored very assiduously to keep

up our list of subscribers at Burnside.

Mr. William S. Morris, superintendent

of motive power of the Chesapeake &
Ohio, is one of the Board of Managers of

the Virginia Mechanics' Institute, Rich-

mond, Va. We are under obligations to

Mr. Morris for sending us an invitation

to tlie closing exercises of the night

school of technology connected with the

institute.

Our well-known contributor, Mr. W.
de Sanno, of Tulare, Cal., got patriotic

and tried to enlist as machinist in the

navy, but having the mark of too many
Eastern winters on his brow, they de-

cided he was too old; even an honorable

discharge from the old navy was no argu-
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ment in the premises. They did the next

best thing, however, by putting him to

work in the department of steam engi-

neering.

The following changes have been made

on the Chicago Great Western; Mr. J.

Beriingett has been appointed superinten-

dent of the Southwest division (headquar-

ters at Des Moines, la.); Mr. J. A. Kelly

has been appointed superintendent of the

Northwest division, with headquarters at

St. Paul, Minn.; Mr. O. Cornelisen has

been appointed acting superintendent of

the Eastern division, with headquarters at

Dubuque, la.

We regret to learn that Mr. J. N. Barr,

superintendent of motive power of the

Chicago, Milwaukee & St. Paul, has

passed through an exceedingly severe ill-

ness. He was taken to Old Point Com-
fort some time ago, in hopes that the

genial air of that district would help him,

but it appeared to have little benefit, and

he was moved to Long Branch, on the

breezy Jersey shore. We understand that

he is slowly recovering, and his friends

hope that he will have sufficient strength

to be able to attend the conventions in

June.

Mr. W. E. Chamberlain, heretofore as-

sistant superintendent of the New York

division of the New York, New Haven &
Hartford, has been appointed general

superintendent of the Old Colony System,

at Boston, Mass., succeeding Mr. E. G.

Allen, resigned. Mr. Chamberlain rose

through the car department of railway

service and for years was a master car

builder. When attending the Master Car-

Builders' convention he was regarded as

one of the most powerful men in shaping

legislation. He took a vigorous stand in

promoting the use of interchangeable

parts, and not a small amount of the good

done in this direction by the Master Car

Builders' Association was due to Mr.

Chamberlain's efforts.

The Railway Age, in a recent issue, has

a very good portrait of Mr. C. J. Ives,

president of the Burlington, Cedar Rapids

& Northern. They have not taken up-

such a good subject for a long time. Mr.

Ives is of the class that might be termed

the salt of the railroad earth. His heart

is always in the right place, trying to do
the best for the interests he serves, and

always careful to prevent those who have

to endure the heat and burden of the day

from having their labors made too op-

pressive. Modest, bright and far-seeing.

Mr. Ives has always performed his duties

with conscientious rectitude, whether as

a clerk or a railroad president, and the

force of duty well done has pushed him tc

the high position he now occupies. And
that has come not from any scheming of

his, but from the recognition of merit that

came from the proprietors of the properly

he now manages.

We have not heard of any change in

railroad management for a long time tint
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pleased us so much as the news that Mr.

W. H. Canniff, general manager of the

Lake Shore, had been elected president of

of the Nickel Plate. The selection of Mr.

Canniff lor that position is a recognition

of merit and long, faithful service. Just

about the time he changed offices, Mr.

Canniff had been for thirty-four years on

the railroad which he has left. He en-

tered railroad service in 1863, as night

watchman,, from which position he ad-

vanced to station master, and then to

track master. A few years later he was

made division superintendent, and he

made steady progress towards the top,

which he has now reached. Mr. Canniff

is a very pleasant, genial gentleman, and

has always been highly popular with the

men under his charge. There is not a

detail of railroad operating that he is not

master of, yet he is not given to meddling

with the duties of his subordinates.

A frequent visitor to this office is Mr.

James C. Currie, a level-headed Scotch-

man who long ran one of the fast e.xpress

locomotives on the Pennsylvania Railroad,

and left the foot-board about a year ago to

become an agent for the Nathan Manu-
facturing Company. James is an exceed-

ingly modest man, and has little to say

when he comes to see us. but we lately

discovered him in a new role, where his

abilities shone forth with brilliant lustre.

There was a great meeting of the Ladies'

Auxiliary when the engineers' conven-

tion was on at St. Louis, and Mr. Currie

was chosen to preside. It takes some
coolness and self-reliance to preside at a

great meeting where men only have to

be controlled and introduced. It must be

a hundred times harder to perform the

honors properly when ladies have to be

managed; but Mr. Currie was more than

equal to meet all the embarrassments. We
left the meeting under the impression that

he was one of the best presiding officers

we had ever seen filling a chair.

The retirement of Mr. J. M. Toucey,

long general manager of the New York
Central, takes away from railroad life one

of the most prominent and active ofii-

<:ials. When the recent changes in the

management of the New York Central

took place, Mr. Toucey was made assistant

to the president, but he did not seem to

find the change agreeable, and applied for

retirement, which, we understand, has

been granted, with full salary. Mr. Toucey
bas been forty-six years in railway service,

the greater oart of which has been passed

on the New York Central and its prede-

cessor, the Hudson River. He rose from
the position of station master to that of

general manag:r by gradual steps, every

advance up being earned by valuable ser-

vice rendered. Mr. Toucey took a great

deal of interest in developing early rail-

road safety appliances, .-ind was the in-

ventor of several improvements in signal-

ling. Personally he has always been very

pleasant and agreeable to both high and
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low w!io came in contact with him in the

performance of his duties, and general re-

gret is experienced by the employes of

the New York Central at Mr. Toucey's

retirement.

EQUIPMENT NOTES.

Jones & Laughlin are building forty

freight cars for the Pacific Coast Railway.

The Wells & French Company are

building 600 cars for the Armour Car

Lines.

The Missouri Car Si. Foundry Company
are building 500 freight cars for the Texas

& Pacific Railway.

The Omaha Packing Company have

100 cars building by the Missouri Car &
Foundry Company.

The Barney & Smith Car Company are

building thirty cars for the Colorado &
Northwestern Railway.

Five engines are being built at the

Brooks Locomotive Works for the Han-
kaku Railway of Japan.

The Pullman Car Company have two

passenger cars under way for the Chicago

& Northwestern Railway.

The Baldwin Locomotive Works are

building six six-wheel connected engines

for the Atlantic Coast Line.

The Delaware & Hudson Canal Com-

pany are having 150 cars built by the

Jackson and Woodin Company.

The Baldwin Locomotive Works are

building one six-wheel connected engine

for the South Georgia Railway.

The Brooks Locomotive Works are

building one six-wheel connected engine

for the Tionesta Valley Railway.

The Toledo & Ohio Central Railway

have 400 freight cars under construction

by the Wells & French Company.

The Mount Vernon Car Company are

building twenty freight cars for the St.

Louis, Peoria & Northern Railway.

The Chicago & West Michigan are hav-

ing one six-wheel connected engine built

at the Schenectady Locomotive Works.

The Jackson & Woodin Company are

building twenty-five cars for the Lacka-

wanna Live Stock Transportation Com-

pany.

The Interoceanic Railway of Mexico

are having twenty-four freight cars built

by the Missouri Car & Foundry Com-

pany.

The Pecos Valley Railway Company are

having eight eight-wheel passenger en-

gines built at the Brooks Locomotive

Works.

Two thousand, five hundred freight cars

arc being built for the Missouri Pacific

Railway by the Missouri Car & Foundry

Company.

The Nippon Railway Company of Ja-

pan have twenty-six engines under con-

struction at the Schenectady Locomotive

Works.

Eleven six-wheel connected engines are

under construction at the Cooke Loco-

motive Works for the Southern Pacific

Railway.

The Schenectady Locomotive Works

are building ten six-wheel connected en-

gines for the Chicago, St. Paul, Minne-

apolis and Omaha Railway.

The Chihuahua & Pacific liailway Com-

pany are having four consolidations

and one eight-wheel passenger engine

built at the Brooks Locomotive Works.

The Schenectady Locomotive Works

entered the field as competitors for for-

eign locomotives one year ago. The first

order booked was for twelve eight-wheel

passenger locomotives, for the Kiushiu

Railway of Japan, which was immediately

followed by an order for ten duplicate en-

gines for the Imperial Government Rail-

way, of the same place. The successful

operation of these engines has resulted

in additional orders, amounting in all to

seventy-two locomotives for Japan, while

an order for eight locomotives has been

received for the Interoceanic Railway of

Mexico.

i i ^

The Manchester Locomotive Works.

The Manchester Locomotive Works

are devoting all their energies to the pro-

duction of fire engines at this time, there

being no activity in locomotive work.

President Means, who succeeded the late

Arteas Blood as presiding officer at these

works, is admirably equipped with ex-

perience for handling the business end of

the enterprise, having been brought up in

it under the guidance of his father, who

was treasurer of the original company.

The history of this company is em-

braced in the record rolled up since the

"forties," when the first plant was en-

gaged in the manufacture of cloth, from

which enterprise it entered into machine

construction, and later took up the build-

ing of fire engines, and later the building

of locomotives. The policy of taking hold

of anything in the machine line is still

the dominating one with the management.

The early locomotives built here made

themselves a name that is still a memory

with the old-timers who looked on their

machines as a part of their very existence.

The Michigan Central had several of

them. Inside connected, hook motion,

6-foot wheel and a Bury boiler is the

mental picture drawn of some smart en-

gines built at these works in 1853. The

later "Bloods" of the "seventies ' were a

potent factor in marking a new era for

the four-wheel .onnected engine, and did

as much for the development of the stand-

ard .-\merican engine as any other build.
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Locomotive Engineers' Convention.

The Brotherhood of Locomotive En-

gineers met in their biennial convention

at St. Louis on May nth. The 538 divi-

sions were represented by 384 delegates,

48 divisions were not represented, and 106

divisions were represented by combined

delegates.

The delegates were a fine class of men,

and the members seemed to give practical

effect to their policy of advancing tlie old-

est men, for about "0 per cent, of the dele-

gates were gray haired or had bald heads.

There was no business before the conven-

tion, as far as we could see, that was likely

to excite much diversity of opinion. The
question of federation with other rail-

way orders was to be discussed, but it had

not come up at the time Locomotive En-
gineering goes to press. As far as we
could judge from the tone of the dele-

gates, there was little likelihood of it be-

ing passed.

i S @
A Fine Motor Carrlaee.

During a recent visit to Cleveland, the

writer enjoyed the pleasure of riding

about the city on the Winton motor car-

made for this vehicle are: Absolute safety;

freedom from noise, heat or vibration;

ease of handling; perfect control; econ-

omy of operation and power; elegance of

design; handsome and durable finish;

non-liability to get out of order; and all

parts interchangeable.

From what we saw of the machine, we
incline to believe that all the claims in its

favor are well founded. It is perfectly

free from odor, is as easily handled as a

bicycle, rides as smoothly as a swing and

passes everything encountered on the

road, including trolley cars. The cost is

$1,000. We understand that Mr. Weiss
has an interest in the company making
the machine.

Pennsylvania Big Class H5.

The Pennsylvania Railroad Company's
new Class H5 locomotive, No. 872, shown
in the accompanying photograph, was re-

cently turned out of the Juniata Shops, at

Altoona. While it has been in service

but a few days, it is showing evidence of

splendid working ability. Following are

some of the details of the ginnt:

ClUl; DAXGEUOUS ItlVAL.

riage, hereby illustrated, in company with

the owner and engineer, Mr. George

Weiss, well known to railroad men as the

representative of the Butler Draw-bar At-

tachment and other specialties. Mr.

Weiss is shown in the engraving sitting

beside his wife, who is a daughter of the

late William F. Turreff, superintendent of

motive power of the Erie.

This motor carriage is operated by
gasoline, and is unquestionably the high-

est development of this means of loco-

motion. We understand that the paten-

tees and builders of this motor carriage

have a standing challenge to all other

motor carriages to race i.ooo miles, which
has not been accepted. The leading claims

Weight in working order (est.)—218,-

000 pounds.

Weight of tender, loaded — 92,600

pounds.

Capacity of cistern—6,000 gallons.

Number of pairs of driving wheels

—

Four.

Diameter of drivers—56 inches.

Size of driving axle journals—9 x 13 in.

Length of driving wheel base— 17 feet 6

inches.

Total wheel-base of engine—25 feet iiyi

inches.

Number of wheels on engine truck

—

Two.
Diameter of wheels on engine truck

—

30 inches.

Spread of cylinders—90 inches.

Size of cylinders—23^ x 28 inches.

Travel of valve—6 inches.

Type of boiler—Belpaire.

Minimum internal diameter of boiler

—

7oy> inches.

Number of tubes—369.

Outside diameter of tubes—2 inches.

Length of tubes between tube sheets

—

168 inches.

Size of firebox, inside—40 x 120 inches.

Fire-grate area—33J4 square feet.

Total heating surface of boiler

—

2.^/7-

square feet.

Steam pressure— 185 pounds.

Tractive power per pound of AL E. P.

—

288.

A radical departure from Pennsylvania

standards is found in the H5 cylinders.

These are bolted to the saddle, which is a
single casting. Ball joints between the

cylinders and saddle prevent the escape

of steam. This method of fastening the

cylinders will allow a variety of repairs to

be made without shopping the engine.

Another new feature is the position of

the injectors, which are placed at the head
of the boiler, above the firebox door, in-

stead of at the back of the cab.

In the preliminary tests made on the

Pittsburg division, it was found that the

H5 could handle 578 tons light, and 643

tons loaded. The record of the standard

Class R freight engine is 350 tons light

and 383 tons loaded, and for the Mogul.

375 tons light and 433 tons loaded. It will

be seen from this that the Class H5 will

eclipse any other locomotive on the Penn-
sylvania system.

The engine is too big to be turned 01

any of the Altoona turntables, and shi

therefore is used as a helper above A]

toona, backing down the mountain.

John Alexander's Stories.

McChirc's Magazine has begun publish-

ing the stories by Mr. John A. Hill, which

appeared from time to time through sev-

eral years in Loco.motive Engineering.

Mr. Hill wrote under the nam de plume-

John .Alexander. :.nfl his s^orits were very

popular. When McClure's people finish

publishing the stories in the magazine

they will publish them in book form.

"The Polar Zone" appeared in the May-

number, and "A Peg-Legged Romance"
appears in the June issue. Those of our
readers who have read these stories will

enjoy reading them over again, and those

who have not enjoyed that pleasure should

take care to read them in McChire's Maga-

sine. Our readers will readily agree that

anythmg written by the author of Jint

Skeever's Object Lessons is well worth,

reading.

There are originality and freshness in>

the writings of Mr. Hill that are certain

to appeal to readers satiated with the

stereotyped gush of the common story-

teller. On this account we predict great

popularity for Mr. Hill's book.
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A Light Passenger Coach.

In the engravings of the framing of a

passenger car, we present an example of

light construction on the New York,

New Haven & Hartford Railroad, that

will be an interesting exhibit for all car

men and an object-lesson to that con-

tingent who believe the strength of a

coach is indicated by excessive weight.

It will be seen that there is no wide varia-

tion from established standard lines in

the design of the car; in fact, it is built

closely to the familiar outline and ar-

rangement of detail of coach work in so

far as appearance goes, but this ends the

simile. Everything is cut down to a

CONDUCTED BY O. H. REYNOLDS.

the upper 54 inch thick. Going back to

the upper frame, the carlins are found to

be only ^ inch thick, of ash. while it is

not unusual to find a wrought-iron carlin

of that thickness.

All wrought-iron parts in the car body
show the same heartless use of the knife

to save weight—the post rods being

double, of s-i6-inch iron, and welded at

the center; two rods having less than one-

half the area of the usual J^-inch rod used

for the purpose. The truss rod for hold-

ing up the overhang from the body bol-

ster is but yi inch diameter, and passes

over the top of the braces with the ends

turned down, and going through the sills

the standard passenger coach on this

road, which will most nearly mate the

light coach, is 59,500 pounds, including

seats. The weight of the light coach, in-

cluding the proposed aluminum seat

frames, all ready for service, would be

51,750 pounds. Thus in the light coach

we have effected a saving in weight of

7,750 pounds."

There are a great many passenger

coaches running that are much heavier

than the New Haven's standard noted

above, some even weighing 65,000 pounds,

and by the showing made, a saving of

12}^ per cent, in non-paying load is had

by attention to the body of the car alone.

"- -5-lU>f^ -i*—14- - A
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FRAMING OP N. Y., N. H. & H. PASSENGER CAR.
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point, probably lower than ever before

attempted in work of the kind.

The dimensions of some of the prin-

cipal details will show how far this light-

ening process is carried. Posts are Ji

inch thick, or one-half the size of general

practice; plates, iJ4 inches thick (a re-

duction of more than one-half); girths,

^ inch thick (also less than one-half the

thickness as usually made); sheathing and
roofing, Yi inch thick; bridging between
posts, Ji inch thick, and ditto between
sills, I inch thick. The braces are shown
fluted, and for a purpose, for the cutting

away of the material reduces each brace

to a little over i pound in weight. The
flooring also comes in for its share of

pruning; the lower course is Jj inch and

at each side of the body bolster. The turn-

buckle over the crossed braces explains

what can be done with this arrangement

of trussing.

This car was designed by Mr. E. E.

Pratt, superintendent of buildings of the

New Haven system, and one of our vet-

eran master car builders. It was built

under the supervision of Master Car
Builder Appleyard, and was put in ser-

vice in November, 1896, between New
York and Boston. It had run up to Jan-

uary I, 1898, 59,881 miles. As to the total

reduction in weight effected by cutting

down of the framing, we quote, by per-

mission, an extract from a letter to Mr.
Pratt from Superintendent of Motive
Power Henney: "The average weight of

The trucks were not touched. This means
that eight of the light cars could be
hauled at practically the same expense

that is required to get seven of the heavy

ones over the road, and with a corres-

ponding increase in revenue for the for-

mer. It is with no little satisfaction that

we make note of the results achieved by
the reduction of weight in this car, for it

is a subject on which we have rung the

changes to good purpose heretofore, and
shall continue the work until the weight

of cars, like the one under discussion,

shall bear the lowest possible ratio to

paying load. Passenger-train cars are

worse offenders in this respect than any

other, and a raid on their weight is al-

ways timely.
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I
Development of the Car Spring.

The early cars were built without

springs. The first railroad managers, like

those of other countries, did not think

that springs were necessary to soften the

shocks imparted to the wheels running on
a railway, and it was only after tlie engi-

neers discovered that the unresilient blows

injured the track that the propriety of in-

troducing springs was acknowledged. The
dislocating of a passenger's anatomy by
endless shocks did not cost railroad com-
panies anything, but a disorder which
called for the premature renewing of rails

demanded immediate attention. For a

long time the springs employed were very

defective, and the bumps of rough track

knew about tempering springs, and did

not learn anything. Then he went to the

nearest library, and read all there was to

be found about the tempering of springs.

Partly by the knowledge thus obtained,

and partly by original experiment, he suc-

ceeded in devising a method of tempering

trap springs, so that they held the temper

while under water.

The making of springs became this

blacksmith's hobby. Delving for infor-

mation about the working of steel was his

favorite amusement. In the course of time

he became foreman of a railroad black-

smith shop, and then put his hobby into

practical operation, to the end of making
and tempering springs to carry with re-

the Pennsylvania Railroad. The springs

he replaced weighed 2,800 pounds, and

those put in weighed 1,600 pounds. The

officials were at first incredulous about the

springs carrying the load safely, but a

few trips in the car convinced them that

they were mistaken, and the car rode so

smoothly that the springs for all the pas-

senger equipment were gradually changed

to conform to the expert's calculations.

That was the beginning of a change

which converted American rolling stock

to the smoothest riding vehicles in the

world. The soft-gliding parlor car, that

rushes through space at si.xty miles an

hour without a harsh shock or jar, has

been brought to its present perfection by

FRAMING OF N. Y., N. H. & H. PASSENGER CAH.

joints had few of the old terrors taken

away. A thorough reform in this respect

was effected principally by the labors of

one man.

Fifty years ago in the forests of Ohio

there was a very bright boy apprenticed

to a blacksmith. This boy was fond of

hunting and trapping. There were plenty

of beavers, otters, musk rats (Ondatra

zibethicus) .and other water animals in the

region where this young blacksmith was

in the habit of trapping. In the course of

time he found out that there was great

difficulty in making the springs employed

on the traps hold their temper while kept

continuously under water. He pro-

ceeded to question all the blacksmiths

within a week's journey, as to what they

silience the load they had to bear. Be-

fore that time the formula of spring con-

struction followed was: "Make it strong

enough to bear the heaviest load or

severest shock, then double its strength

for the sake of durability." The springs

designed on that principle had about as

little elasticity as an iron axle, and loco-

motives and cars rode so roughly that

trainmen complained that the vibrations

shook their teeth loose.

After a few years more, the blacksmith

with the spring-making affinities, whose
name was Aaron French, became the head

of a spring-making establishment. One
of his first transactions was to ask per-

mission to put a set of springs under a

car much used by the leading officials of

a variety of adjusting devices; but the

scientific design of springs has contrib-

uted more than all else to make it a

marvel of easy riding. Good seats, com-

fortable heating, sleeping berths and din-

ing cars, have all contributed their share

towards making railway travel comfor-

table; but all combined have done less

than the improvement in car springs. A
day spent in a rough-riding car is a day

of nerve conflict, and the conflict rages

fiercer if the victim lies in a sleeping berth,

subject to the incessant tiny blows that

weary the flesh. The morning finds those

who have gone through this ordeal worn
out, with the body a bunch of aches and

a reservoir of resentment.—Angus Sin-

clair, in The Pall Mall Magazine.
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The Use of Malleable Iron In Car
Construction,

Years ago cast iron was the cheapest

metal that could be used for castings, and
cars were not limited to weight, but at the

present time we have to take into con-

•sideration weight, durability, cost of con-

struction and maintenance. Castings

must be made as light as is consistent

with safety to keep down the dead weight,

so malleable iron was substituted for cast

iron. By its use the weight of an ordin-

ary 34-foot box car has been reduced

•from 1,200 to 1,400 pounds, and other cars

proportionately. It is evident that these

figures are worth considering when mul-

tiplied by a large number of cars; as, for

instance, in a train of forty cars, the

weight or dead load is decreased 24 tons.

About two years ago it became more
and more evident to Mr. G. F. Wilson,

S. M. P. & E., of the Rock Island Rail-

sion member being a malleab!e-iron beam
having center plate and side bearings cast

on, and openings cast in allowing the

draft timbers to pass through, which gives

a long draft timber; but if it is desired to

use a short draft timber, the openings in

the casting can be cast solid and add to

the strength of the bolster. The tension

member is a wrought-iron or steel plate

turned over at the ends and welded, and a

reasonable fit should be made between

this tension member and the malleable-

iron compression member. At a glance

can be seen the advantages that are gained

both in strength and simplicity, reducing

the number of parts to a minimum. The
weight of this bolster is 550 pounds, com-
plete with truss-rod supports.

The experience of the Rock Island peo-

ple had convinced them that a successful

draft rigging, as used in their freight

equipment, must be longer than to the

Second test—Load, 50 tons; 21 -.32 inch

deflection; I 3-32 inch permanent set.

The permanent set of test 2 was largely

in the part between the side bearings. The
tie bar also gave considerably at the

hooks on end, as shown by their bending

backward.

The blocking of the ends was then

moved farther in, being nearly over the

side bearings on each side, with 4 feet 8

inches between centers; pressure was then

applied so as to rupture the bolster,

which occurred at 75 tons pressure, and

with an additional deflection of about

15-16 inch just before breaking.

The fracture occurred at the same time

in both top and bottom longitudinal ribs

above and below the space for draft-

woods, at the outside corners, and also

the corners on same side where reinforce

for center pin and plate fills in between

the ribs.
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shear at the center, showing that the bol-

ster considered as a trussed beam sup-

ported at the extreme ends with a center

load, is of ampl« strength, and if the open

space now left for the ends of the draft-

woods could be filled in by a vertical web,

the strength would be largely increased,

and consequently the deflection and per-

manent set would be reduced, as the re-

sistance shear at that point is much less

than the total transverse strength of the

bolster considered as a beam support at

the ends with a center load.

The broken surface showed an excel-

lent fracture, and even the reinforced

bottom edge of the center vertical web
was completely annealed, and from the

way it bent proved it to be very ductile

and free from brittleness.

An Old HosplUI Car.

Once in awhile it's a good thing to

look over some old publications and note

how many of our brand-new, up-to-date

ideas were old years ago, perhaps before

windows. Entrance was had by means of

platforms and end doors, and the roof ex-

tended to the end of the platform—details

very similar to present usage. While this

car has the appearance of a freak, it lived

beyond the patent stage and was in service

on the Soi'.th Carolina Railroad, hauling

freight and passengers. This road has

the distinction also of having been the

first American railroad to have an Amer-
ican-built locomotive.

A Heavy Electric Motor Car.

Some French engineers are experiment-

ing w'ith an electric motor car, heavy

enough to haul a train and carry passen-

gers as well. The car complete weighs

96,000 pounds, is 36 feet 9 inches long,

and has a floor frame of lo-inch channel

bars. The trucks are the Brill No. 27

type, especially designed to meet the re-

quirements, which are severe and rather

peculiar. They must perform the work of

a locomotive in hauling the train and also

the functions of a car truck. The essen-

it^v,„ufMi Eu'jhiet-ring

CURIOUS PASSENGER CAR.

we were born. It sort of takes the con-

ceit out of us, and gives us a little more
respect for the gray matter the old 'uns

wore under their hats.

In looking over a report on Steam En-

gineering at the Paris Exposition of 1867,

by W. S. Auchincloss (of link motion

fame), we find a brief description of an

American hospital car, built by William

Cummings & Son. of Jersey City, N, J.

This was shown by a model one-quarter

size, and was said to be complete in all

its appointments.

The litters were hung instead of being

rigidly fastened, and other little details

are mentioned. This isn't so bad for

thirty-one years ago.

A Curious Passenger Car.

A curio of the car kind is shown in our

engraving of what was called by its in-

ventor, George S. Hacker, a barrel-car.

It is a reproduction from the original

drawing, which was made at Charleston.

S. C, and formed a part of the letters

patent No. 1937, of January, 1841.

As its name implies, the body was a

barrel, and built up like one. of staves and

hoops, a portion of the body being open

the whole length on each side in order to

admit light and air by means of sliding

tial features of the truck were described

on page 15 of our January issue, although

these differ in being heavier, and adapted

to the service in question. The wheels

are cast iron, 45 inches in diameter; jour-

nals. 454 by 6 inches.

Each truck carries a pair of 150 horse-

power motors, or an aggregate of 600

horse-power. The trucks weigh 11,030

pounds each; the motors. 10,000 pounds

per pair, and the car body, 24,000, The
remaining weight is made up by ballast

for tractive purposes.

The Steel Platform Saved Lives.

The collision on the Pennsylvania rail-

road on Friday last, wherein the "Chi-

cago Limited" ran into a construction

train at Bristol, Pa., was remarkable for

the slight damage done to the coaches and

the casualties to passengers. The presi

dent of a Western railroad, one of the

best-known railroad men in the country,

was a passenger on the train, and gave it

as his opinion that to the fact that all the

cars in the "Limited" were equipped with

what is known as the Standard steel plat-

form was largely attributable the safety

of the passengers and the condition of

the cars after the accident. The steel plat-

form has come into use within the past

two years, and all new Pullman cars are

equipped with it. One of the principal

claims that had been made for it was that

by its use telescoping of cars is impossible.

The accident on the Pennsylvania was the

first practical test of the steel platform

in collision, and its effectiveness is a topic

of much interest in railroad circles.

—

Pitts-

burgh Post.

i i i
Electric Train Lighting.

An English method of driving dynamos-

for train lighting is rather ingenious, and
has been in successful use for some time,,

if reports are correct.

This is the "Stone" system, and though

the dynamo is driven from the axle as

usual, the dynamo is suspended on a-

spring arrangement that gives as the pull

increases, allowing the belt to slip, so that

the dynamo cannot be driven at too high

a speed.

The dynamo charges storage batteries

as usual, but this method of preventing

too high voltage is a departure from exist-

ing practice.

i @ i
Chicago, Milwaukee & St. Paul Pioneer

Limited Train. " .-

The magnificent new train recently put

in service on the Milwaukee road is said

to be finer in its appointments and ap-

pearance than any other train yet turned

out. It was built by the Barney & Smith

Company, and elicited the greatest praise

on its triumphal route from the works to

the owners.

The cars are painted the standard yel-

low color of the road, with gold orna-

mentation for panel decorations, of the

highest type of quiet elegance, in which

the Empire style of design in combination

with the Greek gives an idea of luxurious

enjoyment that cannot fail to make the

train famous for its art effects.

The compartment cars have seven

double compartments, besides two draw-

ing rooms, with a corridor the full length.

The compartments are finished in St.

Jago mahogany and Circassian walnut,

and all draperies are chosen with a view

to match artistically the difTerent colored

woods.

The bufTet cars have all the most mod-
ern schemes for enjoyment of its patrons,

with an observation room, card room and

bufifet, with all that is implied in the latter.

They are finished similarly to the com-
partment cars. The sleeping cars are fully

up to the mark reached by the other cars,

in point of royal magnificence. There

are sixteen sections, with the usual smok-

ing and toilet compartments. The color

efTect in the interior finish and draperies

is a dream in blending of blue. The Mil-

.vaukee is said to have outdone them all

in this train, in which no expense has

been spared to give its patrons the best of

c erything that goes to make travel a

sclid comfort as well as a luxurious pleas-

ure.
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Air=Brake Department.

Engine Truck Brakes.

While the engine truck brake is gradu-

ally and firmly winning its way into favor

as a real safety appliance, still there are

yet a few who believe it to be more of a

luxury than a common benefit. That this

is a mistaken idea will be seen by looking

on both sides of the question.

A correspondent objects to the truck

brake on the grounds that it takes him
longer to change truck springs on en-

gines equipped with truck brakes than on
those not so equipped. He sees but one

side of the question. The truck brake to

him is merely an interfering device which
is in his way while he is doing other work.

It has no value whatever in his eyes. He
fails to see the benefits derived from the

truck brake in shortening the stops daily

on the road. He does not consider that

it is always the last few feet where the

damage is always done, and that in many
cases no accident would have occurred

had it been possible to stop the train in 30

or 50 feet less.

In one of the great wrecks where the

loss of life was heaviest, it was ascertained

afterwards, upon investigation, that had it

been possible to cut off 50 feet from the

stop, not a single life would have been

lost. Practical demonstration has proved

that on a five-car passenger train, properly

braked, the truck brake will cut oflf 41

feet in an emergency stop at 40 miles per

hour, yT, feet at 50 miles per hour, and 116

feet at 60 miles per hour. Surely these

figures should demonstrate an advantage

that would outweigh the disadvantage of

a dollar or two additional roundhouse ex-

pense and a delay of an hour or so.

Air Brake Hose Specifications.

The practice heretofore of railway

companies, in purchasing air-brake hose,

has been to take any hose of proper di-

mensions that would stand a pressure

test, but past experience has proved that

this is superficial and inadequate, and

other real tests are needed.

A few months ago, one of the leading

hose manufacturers sent out in an adver-

tising pamphlet a code of qualifications,

which he considered a first-class air-brake

hose should possess. This code has been

received by railroad people with more
favor than even the manufacturer himself

might have dared to wish. One large line

has already adopted the code practically

as it stands. Another has slightly modi-

fied it before adoption. Others still have

framed requirements of their own, based

on the manufacturer's code. Probably

there arc roads that have had some kind

CONDUCTED BY P. M. NELLIS.

of requirements for air-brake hose for

some time past.

One company requires a bursting test

of 650 pounds, and a proof-pressure test

of 300 pounds. Another company has

adopted a test to determine flexibility.

The hose is put in a machine and is sub-

jected to a bending test similar to a hose

swinging uncoupled at the end of a car. A
third road requires that a hose shall give a

certain term of service, and that the manu-
facturer shall take back, paying freight

charges, all failing hose. This is certainly

a good contract for the railroad.

Judging from the betterment in air-

brake hose which the recent agitation has

effected we can expect fewer troubles from
poor hose and the total disappearance of

the so-called tin-pipe hose which kinks

and cracks the first time it is bent.

S i i
Cleanlne Triple Valves.

With the rapidly increasing number of

air brakes in freight-train service, the

question of cleaning triples becomes a

serious one, which will sooner or later

demand its due share of attention.

Some roads have made a creditable at-

tempt to maintain their air brakes in good
working condition. Others, apparently

believing the brakes automatic in main-

tenance as well as action, have given

them little or no attention. The air brake

is not a selfish piece of mechanism, re-

quiring incessant care, but, like all ma-
chines, it demands a certain amount of

attention. If this required attention is

denied, it will surely rebel, and will make
its effects felt in expensive break-in-twos

which far exceed the cost of oiling.

A dry piston packing ring gives little

trouble as compared to a dry slide valve

seat. The former will work fairly well,

but the latter renders the valve jerky, and

increases the tendency towards quick

action when not desired. Doubtless many
engineers have been blamed for roughly

handling a train, when the true cause lay

in neglected triple valves.

It has been said that the constantly in-

creasing number of air brakes renders it

difficult, and sometimes impossible, to

clean all triples on a large air-brake road

as often as the air-brake men prescribe.

Granting the difficulty, it is not to be sup-

posed that a constantly increasing amount
of work can be done to-day by a certain

force of men that was only adequate when
half the amount of work was required

several years ago. Considering the in-

creased earning capacity given a car by
equipping it with air brakes, it would ap-

pear ungrateful to grudgingly deny the

brake the little required attention, which
to it is the necessity of life.

Air-Brake Inspector's Identification

Sheet.

Railroad people generally are not aware

of the large number of different kinds of

triple valves, good, bad and indifferent,

now in various degrees of service on
freight cars, and will be somewhat sur-

prised when they see the air-brake in-

spector's sheet illustrated herewith. In-

deed, no one outside of the air-brake in-

spector or repairman would have sus-

pected that there are at least nineteen

different styles of triples to care for. Alt

of these different makes claim to be inter-

changeable with the standard form, but

the interchange feature, when narrowed
down to the exact truth, means that the

flange and holes therein for bolting the

triple onto the auxiliary reservoir, are

the only parts wherein similarity exists.

The component parts of one make of

triple valve will not fit in the triple of an-

other make. The piston, the piston pack-

ing ring, slide valve, graduating valve,,

emergency valve, emergency piston, grad-

uating spring, emergency check valve,

slide valve bush, piston bush, valve cap,.

valve body—all of these, of one make of

triple valve, fit that make, and will fit nO'

other.

Nearly half of the triple valves herewith

illustrated do not, in one way or an-

other, meet the master car builders' re-

quirements, and consequently lack that

harmony of operation so necessary in

long freight-train control. Not only do
they lack this harmony themselves, but

through this lack they interfere with or

destroy the otherwise existing harmony
in the same proportion that they are

mixed with harmonious working brakes.

The men who first see and note these

things are the air-brake inspectors and
repairmen, the men who come in daily

contact with the brakes, and it is through

them that we should expect to learn of

these troubles and hear complaints. At
the Air-Brake Men's Convention at Balti-

more, in April, one inspector complained

that he was obliged to deal with and care

for twenty-two different types of triples.

Another complained of the large number
of repair parts he was obliged to carry,

and, after quite a lengthy discussion, it

was unanimously voted that the .\\t-

Brakc Association adopt the M. C. B.

code of recommended practice for test of

triple valves. It is to be hoped that the

M. C. B. Association will soon adopt as

its standard for triple-valve tests, the code

of recommended practice, for at present

there is nothing to prevent the entrance

of the poorest kind of triple valve intcv

railroad service, providing its maker can

find a purchaser.
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CORRESPONDENCE.
A Fraudulent Representation.

Editors

:

Information reaches me from a reliable

source that one of the correspondence

schools, which seems to have more as-

surance than discretion, has been perpe-

trating a fraud upon some of the engine-

copies of my book, "Diseases of the Air-

Brake System," and distributed them
amongst those taking scholarships with

them. In itself this certainly affords no

grounds for complaint. The book will

not hurt anyone, and might be of some
use in helping the men to solve some of

their knotty questions. If anyone wants

to buy it, and has the money to pay, my

get at the inside mysteries of the patent

law business.

If you will kindly put this somewhere
where it will attract the gaze of my friends

amongst the readers of your air-brake

columns, you will very greatly oblige.

Yours sincerely,

Paiii^ SynkestvedT.
Chicago^ III.

Locomotive EngliiixHnff Locomotive Eviiiveeriniy

AIR-BRAKE INSPECTOR'S IDENTIFICATION SHEET, SHOWING THE ACTUAL NUMBER OP DIFFERENT TYPES OP
TRIPLE VALVES NOW USED. ' ^ .1 '-.li.- :.j_ii ' _ii 'iVS*.--.,

men of different parts of the United
States, by representing that the under-

signed has charge of, or is in some way
connected with its air-brake instruction

department.

A certain institution of the class men-
tioned, having its headquarters in Chi-

cago, purchased, some time ago, a few

publishers stand ready to meet the de-

mand.

I wish it understood, however, that it is

not to be inferred from this that I am con-

nected in any way, either directly or in-

directly, with any engineman's corres-

pondence school, or the air-brake depart-

ment thereof, but am diligently striving to

Retiining Pressure in Driver Brake
Cylinders.

Editors:

In the April number I notice a com-

munication from H. C. Fraser in regard

to braking long freight trains and the de-

vice he mentions for preventing the train

from breaking in two when releasing
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prior to making final stop at a sta-

tion.

Twelve or thirteen years ago I was
using an engine on which the driver and

tender brakes were both operated by one

triple valve and auxiliary, it being under

the tender. The pipe to the driver brake

brakes lightly on head section before

cocks are opened between two sections.

Suppose J. H. B. to have a train of

twenty cars, all equipped with quick-act-

ing triple valves, train line and auxiliaries

equalized at "0 pounds. While running

along ten cars break off, and when coup-

^M

«=^4S

APPARATUS
ON D.,

USED BY THE AIR-BItAKK ASSOCIATION COMMITTEE
L. & W. RAILWAY AT SCKANTON, PA.

came up by the boiler-head in a loop with

a stop-cock in it, and I used frequently to

retain the pressure in the driver brakes by

shutting the stop-cock when tlie brakes

were applied. Later I had a pipe an J

stop-cock attached to the triple valve as

mentioned by Mr. Fraser, and by using

it as he speaks of I could almost always

stop my train so as to have the engine at

the water tank or the way-car in front of

the freight-house door, without breaking

any couplings or damaging draft rigging.

Mr. Fraser rode with me on different

occasions, and approved of it, although I

don't claim I am the first to have used it.

Our limit in size of trains then was 45

loads, or loads and empties not to exceed

55 cars.

Another engineer took this engine up

onto the mountain division some time

later, and nearly ruined a set of tender

wheels by trying to run with the stop-

cock closed all the while in coming down-

hill. It was therefore taken off the en-

gine, and I have seen no more applied.

O. J. McKay,
Southern Pacific Ry.

/^ocktiit, Ca/.

i i i
Saving Air In Coupling L'p.

Editors:

I would like to have question 35. page

161, March number Locomotive Engi-

neering, more fully discussed, and I here

give my reasons for thinking J. H. B.

practices a saving of air by applying

ling up train again he applies brakes

lightly on head section before angle cock

is opened into rear section. Say he makes
a 5-pound reduction at brake valve. This

means a reduction of 5 pounds on each

section when he opens angle cocks be-

tween two sections (and as has been my
experience to see trainmen open angle

cocks suddenly), causing brakes to go
on with full force, in this case we get 60

pounds on brake piston. Now, as the

pressure that enters the brake cylinders

is all lost when brakes are released, there

would be a loss of 60 pounds on each car

of head section.

If J. H. B. makes a reduction of 5

pounds at the brake valve, that is 5

pounds gone to the atmosphere instead of

going back into his train line. But as this

reduction brings triple pistons out against

graduating stems, trainmen can only get

a full service application, which means 50

pounds on brake piston. This 50 pounds

in brake cylinder and a 5-pound reduction

at brake valve would be a loss of 55

pounds. In this way J. H. B. makes a

saving of 5 pounds on each train of ten

cars. Will someone please show me my
mistake?

Dan O'Brien.
Vetiice, III.

[Mr. O'Brien evidently desires to have

some discussion on the question. We
will therefore postpone our criticism until

next month, and thus give our readers

an opportunity to discuss it. Co-respon-

dents will please send in their comments
early.—Ed. J

i i i
"New Location for^Main Reseivoir."

Editors:

Under the above caption Mr. A. L.

Beardsley writes in a late issue of Loco-

motive Engineering, and advocates

tr^'mottin £ndii««#ri«4

A SAMPLE OF AIUPUMP INDIfATOR CARDS TAKEN BY THE AIR BRAKE
ASSOCIATION COMMITTEE ON PUMP TESTS.

c.-ir of head section. Now when train-

man cuts head section into rear section

he can only get a full service application,

which means 50 pounds on brake pistons.

Suppose, again, that J. H. B. makes no

reduction, intending to save that much

air for releasing the brakes on his train.

Now as trainman sets brakes on head

placing main reservoir on top of boiler,

and since seeing cut of N. C. & O. engine

in April number, with reservoir so located,

I think engincmcn will agree that it de-

tracts considerably from the looks and

symmetry of the locomotive.

Nor do I favor the location suggested

by Mr. '"'' T. Jukes in October number



802 LOCOMOTIVE ENGINEERING. June, i8

(or tlie same reason; besides, engines hav-

ing front-end extensions, it cannot be so

placed.

Any location upon the engine is bound

to be either in the way, look out of har-

mony, or be placed where it can hardly

be got at for repairs or drainage pur-

poses.

The worst of all locations is the one

responding increase of expenditure to

maintain the same; hence any device that

can be shown to reduce the cost of such

maintenance should be in demand. Air-

brake hose forms no small part of this ex-

penditure. Not only is this shown by

manufacturers' invoices, but the cost of

fitting up the same is considerable, espe-

cially where the work is done by hand.

=*s^=

•^F".

I--lg. 1. M.iCHINE USED BY SOUTHERN RAILWAY FOR FITTING UP HOSp:.

behind the firebox, under the deck, for

besides being in the w'ay and hard to get

at, it creates a current of air, filling back

driving boxes with dirt, and keeps a cloud

of dust circulating in the cab, to the great

discomfort of the enginemen.

The location I think will come nearer

being the right one is the one suggested

by Mr. Geo. E. Rhoads, in May number,

1896, Locomotive Engineering. Here

we have a location that is easy to get at

for drainage and repairs. It is in perfect

symmetry with cistern, but, best of all,

any size or capacity can be had. The ob-

jection to this location must be that an

extra line of pipe and hose is necessary,

and that it lessens the capacity of cistern

by a few gallons of water, but the advan-

tages surely offset this.

At the time Mr. Rhoads sent his blue-

print of this location, he also asked for

your opinion, but you failed to give it.

I would like to see your comment, also

that of others, on this location.

H. Thornbury,
Paducah. Ky. N. C. & St. L. R. R.

[Objections can be raised bysonieone to

any location named. The position favored

by one will be opposed by others. Per-

sonally, we believe the better location,

when the build of engine will permit it, is

that one between the frames back of the

cylinder saddle. Frequently two smaller

reservoirs may be used here, when one

large one could not.— Ed.]

g i ^
Machine for Fitting Up Air-Brake

Hose.
Editors:

With our rapidly increasing number of

air brakes in freight service comes a cor-

This is not especially true where the parts

to be so fitted are new, but very little

new material is used in repairs. From
time to time cuts and descriptions of ap-

pliances for such work have come out in

various mechanical papers, and I here-

with add another to the list.

The idea was not altogether original

have each an expanding plunger which

"bells" the hose ends for admission of

coupling and nipple; after which opera-

tion the expander on the left is raised to

a vertical position, and a coupling is

placed in the head for insertion, while the

expander on the right drives in the

nipple. The vertical cylinder is also used

for forcing together hose clamps prepara-

tory to bolting. Each cylinder is oper-

ated separately by means of a three-way

cock conveniently located. These various

operations described above can be readily

understood by referring to illustrations

Nos. I, 2, 3 and 4.

W. F. Brodnax,
Genl. A. B. Insp., Southern Ry.

Richmond, \'a.

The Air Bral(e Instructor.

Editors:

The importance of the air-brake in-

structor and the responsibility which falls

on him is so little thought of that the sub-,

ject is well worthy of consideration. This

is especially true at this time when so

many roads are considering the appoint-

ment of one, and so many '"would he's"

are springing up.

The question. "Does it pay to have

one?" is the most pertinent one to the

management of a road. If the instructor

is a good one, and receives the proper

support, it most assuredly does pay, even

if he receives a salary as large as the

S. M. P. But good results cannot be ex-

Flg. 2. MACHINE FOR FITTING UP HOSE ON SOUTHERN RAILWAY.

with the Southern, but was re-designed

by our general foreman and master me-

chanic at Atlanta, Ga., and so successful

was its operation that it became a stand-

ard on the Southern, and is now in use

in all of our principal shops. It consists

of three 5-inch cylinders, two horizontal

and one vertical. The vertical cylinder.

hy means of two grooved blocks, is used

for confining the hose during the process

of fitting. The two horizontal cylinders

pected from even the best man, unless he

receives the support of the officials over

him. On the other hand, a poor man is

worse than none at all.

The appointment is worthy of the most

serious consideration, and, in some in-

stances, is receiving it. I was informed

by one of the most prominent superinten-

dents of motive power, not long since,

that he has been looking around for over

a year for a suitable man. and as soon as
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he finds liim he will make the appoim-

nient.

As to wherein this appointment pays a

railroad, the saving is made in small de-

tails that escape the eye of a master me-

chanic for the reason that he has so many
larger matters to look after. As an

example of what I mean, I know of a

pacily of the engine is made use of, and

running time made, and keep the oil and

fuel account to as low a point as possible,

tliey have all they can attend to, and more

ir some cases. To expect them to take

care of the air-brake work in addition,

is urging them to superhuman efforts

which are bound to result either in one

rig. 3. MACHINE FOR FITTING UT HOSE ON SOUTHERN UAILW.W.

case where a new Plate F-6, or 1892,

"brake valve was condemned and thrown

in the scrap-heap because someone had

removed the feed-valve piston. In an-

other case a number of Plate D-8 brake

valves were thrown away because the

man who attempted repairing them could

not get the rotary valves tight by grind-

ing with coarse emery. Every air-brake

man has doubtless encountered a num-

l)er of similar cases.

I have made reference to the responsi-

Tjility which falls on the air-brake in-

structor. A little thought will readily

show what I mean. Suppose, for e.xam-

ple, the instructor tells the engineer to

-throw to release before going to the emer-

gency position (such instructions have

"been given), and the engineer in turn at-

tempts to follow his instructions when he

gets in close quarters, the cost of the re-

sult would almost pay a good instructor's

salary for life. There are many just such

cases that could be cited if need be.

It may be urged against the appoint-

ment of an instructor, that the traveling

engineer can attend to the air-brake part

as well as his own duties. I do not desire

to cast any reflections on the traveling en-

gineers, lor many of them are among the

brightest air-brake men; but if the travel-

ing engineer attempts to attend to the

air-brake work on any but a small road,

something is going to be slighted. Either

Tie will become an "air-brake crank" and

let his original duties go, or else he will

let the air-brake work go and attend

strictly to his original duties. Traveling

engineers are but human, and when they

liave to keep the engine out of the shop

as long as possible, see that the full ca-

bcing entirely neglected, or neither one

being done properly.

As to what qualifications a good air-

brake instructor must possess, he must

above all be practical. By practical I do

not mean simply having worked in the

shop. I mean that he must be able to do

what he is instructing others to do. He
should have shop experience enough to

engine anywhere and show the engineer

the idea he is trying to convey.

Next, and greatest of all, he must not

have an attack of that brain disease gen-

erally known as the "big head." Engi-

neers and firemen will discover symptoms

of this sooner than a physician, and unless

a radical change occurs, the instructor

had better be removed, as his day of use-

fulness is past.

Good grammar and easy flow of lan-

guage are not requisites, for some of the

very best instructors butcher the Queen's

English most horribly. True, they do not

loom up as well on "dress parade," but

they instruct. The instruction should be

given in language that can be understood

by the one instructed, and not solely by

the instructor.

As regards instruction; What instruc-

tion should be given must be determined

for each man individually and indepen-

dently of the rest. The construction of

the different valves and the pump, wliile

of interest to all and almost vital to some,

if depended on to make the stops smooth-

er and emergency applications less fre-

quent, will fail lamentably in a large num-
ber of cases. Sing-song recitations are

of no avail; the instruction should be

made interesting both to the instructor

and pupil, for the moment the instructor

loses interest the pupil does also. The
engineer should receive sufficient instruc-

tion on the construction of the brake to

enable him to understand its operation;

the rest of the instruction should be on

road work. The instruction for train

crews should be very similar, leaving out

Fig. 4. HOSE CI.AMrlNi; MACHINE USKD ON THE SOUTHERN UAII.UAV.

enable him to go into the ^hop and show

the repair men how to overhaul triples,

brake valves, etc.; he should have road

experience enough to render him capable

of handling a train; not necessarily to

make accurate stops with one applica-

tion every time, for only familiarity with

the stations and trains will enable him to

do that. But he should be f:iniiliar

enough with handling tr.iins to take the

the brake apparatus on the engine, except

for advanced students. The shop men
should be instructed in construction and

locating defects, as well as the proper

method of repairing. The car men should

have instruction in the construction of

car brakes, testing, locating defects, clean-

ing and oiling, etc. The latter can be

done better by example than by a week's

talk.
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Last, though one of the most important,

the instructor should have the support of

every official from the foreman to the

general manager, for without this all his

qualifications and efforts are for naught.

I do not mean that he is to be given carle

blanche by any means. Let him report to

the superintendent of motive power or

general master mechanic, and consult with

him before taking any radical measures;

but if he issues any instructions, let his

officials assist him, by their influence, in

enforcing them. Let them iic-t revoke his

instructions, or cast any di.^psragement

on them, if a car inspector, shop man or

couple. A like movement takes place in

each coupler and the ends of both pipes

are closed, thereby permitting the un-

coupling operation to be performed with

much greater ease. In the coupling

operation a contrary movement will

cause the shoulder to engage the arm
and push it backward to open the angle-

cock.

You will see that we have aimed to pro-

duce an improved automatic air coupling,

so constructed as to make mistakes or

tampering with the air line impossible.

We believe our device to contain the fol-

lowing good features:

A NEW HOSE COUrLINO.

engineer who does not fully comprehend

them complains that they are "no good."

Instead, let them call the instructor up,

inquire closely as to his reasons for

issuing the instructions, and if they are

insufficient have him revoke the instruc-

tions.

A word as to the scarcity of air-brake

men and I am done: There are hundreds

of young engineers throughout the coun-

try to-day who, with a little encourage-

ment, would make ideal air-brake instruc-

tors, or inspectors, whichever term is

preferable. For repair men there are

thousands of bright apprentice boys that

will ma4<e better repair men, with proper

instruction, than the older men. The car

department is the worst off, in view of the

freight equipment that will soon have to

be cared for, but careful selection will

produce satisfactory results even there.

Robert Burgess.
Med Bluff, Cat.

A New Hose Coupling.

Editors:

I send you herewith a drawing and de-

scription of our patent hose coupling de-

vice. The operation of the device can be

briefly summed up as follows:

When the couplers are coupled, the

operation of turning them upon each other

to uncouple will cause the shoulder of one

to engage the arm on the turn-plate of the

other member, carrying the arm back with

it and turning the upper part of the plate

forward. This forward movement of the

upper part of the phte draws the link and

crank-arm with it and closes the valve of

the angle-cock by the time tile turn-plate

has been turned around far enough to

permit the two coupling members to un-

1. It does away with the angle-cocks,

and will not couple unless it is coupled

right.

2. It will couple and work witli any

standard coupling now in use.

3. It gives the full air opening required

to operate the Westinghouse quick-action

brake, retarding the air no more than the

coupling now in use.

4. It is cheap and durable, can be in-

spected from the outside, and does not

rebound when cut.

Mr. Blackall's formula is very reliable,

especially so by making a train-line re-

duction of 5 pounds or so, which will in-

sure us against back leakage from auxil-

iary reservoirs into train line past the

feed grooves in the triple. Consequently,

whatever leakage takes place in train

line now. this source of supply will be
cut off from the auxiliaries. Therefore

the leakage will show more quickly on the

air gage with handle on lap position, and
will show the almost true condition of

the train line.

Again, as to the perfect condition of

the packing rings in equalizing pistons, 1

have been unable to find a great many,
either new or in service, for some time,

that will not allow air to leak by them
sufficiently to give us a clear idea of the

condition of the train line. As a general

rule, if 90 per cent, of our enginemen were

asked how they would test their air-brake

cars for train-line leaks, they would sim-

ply answer, "By moving handle over on
lap and watch if the black pointer falls."

And why? Simply because they have

been instructed to do so.

Now, from a practical standpoint, it

would be very well if Mr. Blackall's for-

nmla was added to this, and enginemen

were instructed to make a few pounds

reduction and lap the valve, then watch

the pointer, which is the quickest and

simplest method of testing before leav-

ing a terminal. In so doing, it is safe to

say that we will be on the right track lor

train-line leaks.

H. A. Flynn,

S. & W. Co.

Wilkes Baire, Pa.

-^!Wv--\'-S.-NVy'?:;^
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5. In case the train should part when
in motion, the valves are so arranged as

to remain open, thus releasing the air,

and the brakes will be set.

W. & M. Cunningham.
Pittsburg, Pa,

Testing for Train Line Leaks.

Editors

:

In reading over the pages of April num-
ber of Loro.MOTivE Engineering. I came
to a brief pause upon the two articles of

Messrs. Collom and Hammond, regarding

Mr. Blackall's method of testing for train-

line leaks. While these gentlemen's the-

ory of testing, etc., is very good, still

they seem to lose sight of the fact that

It is reported that the new underground

railway of London will use the Westing-

house quick-action automatic brake on
its trains.

i i @
It appears that the specifications for air-

brake hose gotten out by the Peerless

Rubber Company are destined to produce

a lasting benefit. One of the trunk lines

has already adopted the code as a whole,

another has modified it slightly, and other

roads are testing the material in hose in

one way or another, besides subjecting it

to a pressure test.

i i i
li railroads paid more attention to get-

ting good air hose, there would be fewer

breaking-in-two of trains.
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QUESTIONS AND ANSWERS
On Air Brake SublecU.

(55) M. C. G., Durham, N. C, asks:

I, What effect does it have on a bridge

to make an application of brakes on the

bridge? A.— i. There is a force produced
which tends to push the rails in the di-

rection the train is running. 2. What
effect does it have on a bridge to make
an application of brakes before reaching

the bridge, and holding brakes on while

the train is passing over the bridge?

A.—2. Same as preceding answer.

(56) R. F., New Orieans, writes:

We have an engine that has both driver

brakes and tender brake worked from
one auxiliary reservoir under the tender.

Can the driver brake be cut out by the

three-way cut-out cock of the triple under
the tender, and work only the tender

brake? A.—You cannot cut out one
without cutting out both. There should

be another auxiliary reservoir added for

the driver brake. The driver brake should

always be worked along with the tender

and other brakes.

(57) R. B , Washington, Ind., writes:

I am running an air compressor in the

shops here. We have got a main pipe

running from the air compressor to

the main reservoir and a pipe run-

ning from there to the shops for the

use of the air. When we are pumping
into the reservoir it makes such a ham-
mering noise in the reservoir that I would
like to ask if I could overcome that noise.

A.—The pound is doubtless caused by the

discharge valve of the compressor seating,

and might be overcome by making a valve

with a larger area and less lift.

(58) R. F., New Orleans, La., writes:

I. With the D-5, or 1892, brake valve,

when I release brakes, on a short train or

light engine, the air will flash or blow
out of the angle fitting or train pipe ex-

haust. Where does this air come from?

A.— I. On account of the short length of

train pipe, the space -nder the equalizing

piston in the brake valve fills up more
rapidly than the chamber on top of the

piston, causing the piston to rise, and the

air that is coming from the main reser-

voir to the train pipe escapes out at the

angle fitting, making the blow or flash

mentioned. 2. Is the angle fitting and

train pipe exhaust the same thing on the

brake valve? A.—2. Yes.

(59) R. F., New Orleans, La., writes:

I. We have an engine with the whistle

signal on, but our coaches have no whistle

signal. But the whistle will blow every

time brakes are released. What is the

trouble? A.— i. Dirt or gum is holding

open the supply valve of the pressure-re-

ducing valve, and every time brakes are

released the air in the signal pipe flows

back into the main reservoir. This reduc-

tion in the signal pipe caused the whistle

to blow. Clean the supply valve and the

trouble will disappear. 2. It also blows

when engine strikes a low point. What
is the trouble? A.—2. The diaphragm
stem in the whistle valve needs cleaning.

These two troubles usually go together.

(60) J. A., Boston, Mass., writes:

One of the engines coming into this

roundhouse has an air brake on the en-

gine truck. A few days ago we had to

put in a new truck spring, and had to

lake down half of the truck brake to get

at it. On the engines that don't have
truck brakes I can do the job in an hour.

On this engine with the truck brake it took
four hours to change the spring. This is

expensive work. Don't you think the

truck brake is more trouble than it is

worth? A.—No. On the contrary, we
believe it is one of the most valuable ap-

pliances put on a modern locomotive. It

may interfere with your changing springs

once in two or three years, and cost the

company a couple of hours more for the

time of your helper and yourself, but the

good service it gives on the road out-

balances, by far, the little annoyances it

gives once in a great while when springs

have to be changed. See article on engine

truck brakes elsewhere in this depart-

ment.

(61) A. J., Boston, Mass., writes:

Some little discussion has been held

here regarding the cam-brake leverage.

As the driver-brake shoes wear, the cams
go down nearer the rail and the angle of

the cam stems change. The question is:

Does the braking power change as the

brake shoes wear. X says the power al-

most doubles if the piston travel increases

3 inches. Please explain. A.—If the

cams are properly designed, there is little,

if any, difference in braking power as pis-

ton travel increases. If the cams intended

for one engine are used on another en-

gine, the braking power will increase

with increased piston travel, or may de-

crease, according to the particular kind of

cam used. The cams are so designed that

the point of contact between the faces of

the cams remains a fixed distance above
the top of the rail, regardless of how near

the cams approach the rail. In other

words, the point of contact shifts and
moves upward on the face of the cams
as the cams come down, and the braking

power remains nearly constant.

(6;>) A. A. H., Marshalltown, Iowa,

writes:

Instruction books treating on air brakes

state that when two or more engines are

coupled to a train, all brake valves should

be cut out except the one on leading en-

gine. I do not know that I ever saw a

reason given for it; but it occurs to me
that it is done to allow leading engineer to

reduce train pipe pressure, when he wish-

es to apply the brakes, which I do not

think he could do if all the pumps were
pumping into train pipe. Am I right? 1

do not think it is always so understood,

as I heard an engineer remark that all

pumps should pump into the train pipe.

A.—The brake valves on all but leading

engine are cut out so that the leading en-

gine may do the braking without interrup-

tion, as you state. One engineer pumping
into the train pipe and another drawing

out at the same time would interfere with

the proper action of the brakes. It is for

this reason that instructions are given to

let the head man do the braking and make
him responsible. On some roads, how-
ever, it is the practice to let the head man
do the braking, and at a prearranged sig-

nal, the second engineer will assist in re-

charging. Unless great care is exercised,

this plan is dangerous, and for that reason

is not recommended for general practice.

A systematic record of the condition of

air brakes on freight cars passing over

the N. C. & St. L. Railway has been kept

at the two terminals, Nashville and At-

lanta, and the somewhat startling knowl-

edge has been gained that of the entire

number of inoperative air brakes cut out

in five weeks, 41 per cent, were on private

line cars.

Boiler Oil Injectors.

The use of oil in boilers for preventing

scale, pitting and sundry evils, has be-

come such a common practice that two in-

jectors, especially for this purpose, have
been put on the market by The Lunken-
heimer Company, of Cincinnati, O., a cut

of the "Standard" being shown with this.

It has but one connection, but has a visible

oil-drop feed, so that the exact feed can
be determined. They are made in several

sizes, varying from half pint to two gal-

lons, and seem to be giving satisfaction

where used.

A conference was held between repre-

sentatives of the Locomotive Engineers'

Brotherhood and the officials of the Union
Pacific last month, to settle on a scale of

wages. After a session that lasted for

several weeks, a new wage schedule was
adopted, which is reported to be satisfac-

tory on both sides. The terms of this

agreement are likely to be claimed for

other roads.
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WHAT YOU WANT TO KNOW.
Questions and Answers.

Correspondents wishing to have ques-
tions answered in these cohtnins should
send in their names and addresses, not

for publication^ butfor evidence ofgood
faith. We throw all anonymous letters

into the waste basket.

1,441 W. B. M., Columbia, Pa., asks

about the meaning of positive and nega-

tive lead. A.—When the crank is on the

dead center, which is the beginning of the

stroke, the distance the valve edge has un-

covered the admission port is called lead.

A common amount of lead is 1-16 inch in

full gear. Some engines have the valve

set so that the steam port is entirely

covered at the beginning of the stroke.

The distance the edge of the valve laps

over the port at that period is called by

some people negative lead. We think the

valve being set blind is the better expres-

sion.

(45) R. B. M., Philadelphia, writes:

I frequently see in Locomotive En-
gineering and other papers the expres-

sions "slip," "slide" and "skid," as ap-

plied to locomotives or car wheels. Please

let me know the meaning of the words
when so used, for Webster says slide

means to slip and slip means to slide. He
treats skid as a noun, and I know that

writers in the papers use it as a verb. A.

—In railroad parlance, to slip the

wheels is to make them turn on the rail

without advancing, or advancing less

than the movement of the wheel would
measure; to slide is to block the wheels

by pressure of brake-shoes or otherwise

and permit them to move along the rail

without turning; to skid is the same as to

slide, and is generally used by British

writers.

(46) R. E. H., Peru, Ind., writes:

I. We have a switch engine, which, after

having a new pair of cylinders applied,

handled so stiff as to make it impossible

to use it on short switching. After sev-

eral months of work the engine is work-

ing all right, and I want to know what
you think about it. A.— i. The engine

was no doubt suffering from too much
"bind" in the valve and reversing gear.

2. I have taken several links from engines

and, after heating the ends, put them in

cold water to close them. How many
times do you think a link would close

this way in taking up the lost motion for

the block? A.—2. Probably three or four

times; but the practice is not one to be

commended, for the reason that strains

are set up in the link that make it weaker

at each repetition.

(47) J. C. T., Washington, D. Casks:
I. What is the limiting mileage of en-

gine and truck axles, and how is a satis-

factory record kept? A.— i. There is no

standard system of rating the life of axles

by mileage. It is the practice on some

railroads to remove axles after having

made a certain mileage, and on others to

allow the wear of journals to govern the

time of service. In the latter case, an

axle removed for wear is generally placed

under a lighter car and made run to an-

other limit of wear. Records of life of

axles by either systems are commonly
kept by stamping in axle the date when
put in service, and the date placed on file

in the office. 2. What is the limiting

mileage of cast-iron car wheels, and when
is a wheel flange worn too much for

safety? A.—2. See Rules of Interchange

adopted by the Master Car Builders' As-

sociation.

(48) R. F. N., St. Paul, asks:

I. What is the cost of a 33-inch tire to

a railroad company at St. Paul? A.— i.

Five cents a pound. 2. Why can the feed

on a wheel lathe be increased by steady-

ing the wheels with the jacks shown on

page 144 of the March issue? Would it

not answer the same purpose to have the

jacks placed between the wheels near the

rims? A.—2. The feed can be increased

for the reason that the jacks hold the

wheels more rigidly against the cut than

is the case when the wheels are simply

driven without such support. In other

words, the lathe is made stiffer by the use

of the jacks, because they effectually pre-

vent torsion in the axle. Jacks used be-

tween the wheels are not so effective for

rigidity as those shown, for the reason

that they do not resist the twisting effect

on the axle of the cutting tool as well as

shown in the cut.

(49) W. U. S., Little Rock, Ark., asks:

What is it that causes the driving wheels

of a locomotive to slip, while running a

high rate of speed, when steam is shut off?

A.—The slip of wheels at high speed is

due to the centrifugal force of the counter-

balance in the wheels. This force is great

enough in some cases to lift the wheel

appreciably from the rail, as has been

demonstrated at Purdue University. It

is most noticeable in engines at speed

when having heavy reciprocating parts,

in which a large proportion of these

weights are taken to counterbalance

against. The effect of this counterbalance

of the reciprocating parts (which are the

piston, crosshead and from one-fourth to

two-thirds of the weight of main rod) is

to balance those parts while passing the

centers. Such a balance is productive of

a smooth-riding engine at slow speed; but

at high speeds it becomes a disturbing ele-

ment, as stated above.

(50) G. R. S., Joplin, Mo., asks:

I. Do you think that one pint of the

best valve oil is sufficient to lubricate the

valves of an 18 x 24 switch engine for

twelve hours of hard work, where the en-

gine is reversed a great deal to aid the

brakes in making stops? Is it enough

for a 17x24 engine under the same con-

ditions, and is the same amount sufficient

for a 19 X 26 road engine on local freight

for ten hours or 100 miles, handling a

heavy freight engine? A.— i. Yes. See Pro-

ceedings of Traveling Engineers' Asso-

ciation for 1896. 2. How long should the

valves and cylinders of an 18 x 24 ten-

wheeler be capable of running without re-

facing and reboring, assuming that the

engine gets all the oil it needs? A.—2.

We cannot say, without a knowledge of

the material. The degree of hardness of

the iron controls the wear. Cylinder iron

should be as hard as can be worked, in

order to wear well and give long service.

3. What is the average life of a set of

Jerome or United States gland packing in

locomotives doing freight work, in case

it gets proper amount of oil and atten-

tion. A.—3. About 100.000 miles.

(51) E. H. B., Newark, N. J., asks:

What stresses or forces are the main

and side rods of an 18 x 24 mogul sub-

jected to, with a boiler pressure of 180

pounds? A.—The pressure on the piston

is equal to

n d- p,
^ = -4-

in which d — diameter of the piston, and

p = pressure on the piston. This pres-

sure on the piston is found from the equa-

tion to equal 254.47 X 'So =: 45,804

pounds, and is the force resisted by the

main rod. The side rods each have a

push or pull equal to

P^ =-A ^P-
that is, one-third of the force on the main

rod, since the total force is distributed by

means of the side rods equally among all

the wheels. There are also stresses in

the rods due to centrifugal force, in

amount depending on the speed, in addi-

tion to those noted above. The subject

of stresses in rods, and how to provide for

them, will be treated in an article now in

preparation, to appear in the July issue

of this paper.

(52) J. E. M., Cleveland, O., asks:

I. How to make plaster of paris molds
for soft metal packing rings for piston

rods and valve stems. A.— i. We do not

know. Metal molds are the usual prac-

tice. 2. What is the rule for figuring the

angle of expansion of steam from the ex-

haust nozzle of a locomotive? A. —2.

There is no reliable rule, except that of

trial. 3. How does the Smith exhaust

nozzle operate, and what are its advan-

tages? A.—3. It ejects the steam through

openings of large area, a central and

annular one, for which less back pres-

sure and a reduced fuel consumption is

claimed. Write to General Agency Com-
pany, 168 Broadway, New York, and

get cuts of the device, as well as particu-

lars of its performance. 4. You pub-

lished in 1889 a description of a boiler

check which was placed on the wagon
top of boiler and water was delivered into

an open trough and carried to forward

end of boiler. Can you give the name of

the road this arrangement was in use on?

A.—4. No. 5. As horizontal line check-
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valves placed in ends of injectors will not

stop How of water and steam when the

main or boiler check is stuck open, no
matter if boiler check leaks but little or

blows back hard, can you give any reason

why these checks are placed in the in-

jectors? A.—5. A horizontal line check

should not be allowed to leak bad enough
to impair its function as a check. If given

proper care they will prevent steam from

reaching the injector.

(53) E. H. Z., Chicago. 111., asks about

the Ashton safety valve as follows:

Why is the wing on the outside of the

valve made to come within 1-64 inch from

the flat surface of the valve seat? If this

is to gage the number of pounds of steam

the valve is to release, please state the

proper distance the wing should be left

from the flat surface for 2, 3 or 5 pounds

reduction; also please state the object of

the small holes in the top of the valve in

the groove. Is there a certain number of

seating of the valve the lip does strike

with slight force on the flat surface of the

valve seat, and by this means it is caused

to wear as fast as the seat, and maintain

the same relation between the seat and

lip after months of service as when first

applied. While this is virtually to gage

the number of pounds of steam reduc-

tion, this relation ol lip or wing and the

flat seat should be the same for all pres-

sures and all reductions of steam. The
holes drilled through top of valve be-

tween the seat and lip are to decrease the

amount of pop chamber. This pop cham-

ber is the increased area exposed to the

steam after it leaves the seat, which

should be from lip to lip, but while it is

on the seat it is simply on the area below

the ground joint. To get less reduction

of steam or pop, we drill holes through

this increased area, which takes off part

of the area, and the diflference in number
of holes in different valves is to compen-

arrangement for an engine with small

spread between the wheels. The cylinders

are iiJ4xi6 inches, and the driving

wheels are 33 inches outside diameter.

The boiler is straight, 36 inches in diam-

eter and provides 408.4 square feet of heat-

ing surface. The material used is first

class in every respect, and closely adheres

to what is used for first class railroads in

the United States.

"Wonderland" is the name of an annual

magazine published by the Northern Pa-

cific passenger department, to tell people

looking for health resorts and recreation

where wonderfully attractive scenes are to

be found. There are 103 pages of the

magazine, almost every one being pro-

fusely illustrated with half-tone cuts show-

ing diversity of scenery sufficient for the

most fastidious searchers for the beautiful

in nature. The scenes shown are so nu-

BALDWIN NARROW GAGE ENGINE.

holes required for the size of the valve,

or does it make no difference how many
holes there are, or what size they are?

A.—These questions were referred to the

Ashton Valve Company, who kindly re-

ply: "Answering your question why the

wing is made to come within 1-64 inch

of the flat surface, will say that it is done

for the reason that there is a lateral play

to the wings and head of the valve which

guides it in nearly a straight line, and

if this clearance is not allowed, the wing,

or what we call the lip, would strike on

the flat surface of the seat and wear the

lip down faster than we require. The
relation of this lip to the seat is very

Cj.ential; that is, it should never be more
than 1-64 inch, for the reason that if it

was, the steam would escape out under

the lip as fast as it escaped into the in-

creased area of the pop chamber, and
there would be no benefit received from

it. In other words, it is possible to take

the pop all off the valve by having the lip

too far from the seat. The present ar-

rangement with the above mentioned
clearance is such that as the seat wears,

this lip or wing also wears, as in the

sate for the slight difference there might

be in springs of the same size. If the

valve does not relieve the boiler, and

gives too light a pop, or flutters on its

seat, it shows that there are too many
holes through the pop chamber for the

spring used, and if it is desired to use the

same spring, it would be advisable to plug

up some of the lioles, thereby increasing

area of the pop chamber."

Smill Narrow Qage Locomotive.

The annexed engraving shows a mogul
locomotive recently built by the Baldwin

Locomotive Works for the Cazadero &
Tepetong Railroad of Mexico. The gage

is only 2 feet, and considerable ingenuity

has been displayed in arranging the work-
ing parts of the epgine conveniently. For
such a small gage the engine is of con-

siderable weight, having 35,000 pounds
on drivers and 6,000 pounds in the engine

truck.

As will be seen from the engraving, the

frames have been placed outside the

wheels and separate cranks used for the

side rods. This makes a very convenient

merous, and the narratives about the

places are so diverse, that we cannot at-

tempt going into particulars. We advise

our readers to write to Mr. Chas. S. Fee,

G. P. A. Northern Pacific Railway, St.

Paul, Minn, and enclose six cents in post-

age stamps, for which they will receive

a copy of this beautiful magazine.

The i^/^-inch steam pipe for heating the

coaches of the Wisconsin Central is car-

ried in the interior of the car, passing

through on under side of the clear story

sill, and covered by a moulding so as to

be invisible to the passengers. The same
pipe on sleeping cars is carried on the

roof, next to the clear story.

i i i
The railroad editor of the Pittsburgh

Post has been honored with giving the

name of "Continental Limited" to a new
flyer on the Wabash.

i i i
If you need any book to help you to

pass an examination, send for our "Book
of Books."
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How to Put on a New Boiler, Fit Up
Spring Hangers, Driving

Saddles, Etc.

BY IRA A. MOOKE.

When the necessity arises for changing
the boiler on a locomotive, the engine

will have to be completely stripped, the

wheels and truck taken out and the back
/raraes taken down. If the shop is not

provided with a crane sufficiently strong

to lift the boiler, temporary trucks will

have to be put under it, so that it can be

run out of the way.

A truck should be put under the mud-
ring and another just back of cylinder

saddle.

Before loosening the boiler from cyl-

inder saddle, the distance between front

of water leg and back of cylinder saddle

•hould be taken on a strip of wood, then

same position that they occupy when on
the engine, except the distance between
them need not be the same, they may be

any convenient distance apart—say, 2 or

2!<2 feet.

If a line had been drawn through the

points X mentioned above, before frames

were taken down, it would have been at

right angles to the center of cylinders,

and also at right angles to the frames.

Therefore the frames must be set on the

blocks so that a line through these points

will be at right angles to the frames. To
determine when they are in this position,

put a straight-edge across the top of

frames and set it so that it will coincide

with a line drawn through x and at right

angles to top of frame.

Now, by using a large square, deter-

mine whether or not the straight-edge is

A
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by using the strip it is easy to get the

proper distance between these two points

when the new boiler is being put in place.

Possibly the new boiler is not at hand,

and in the meantime let us turn our at-

tention to some other parts of the work.

The pedestal binders can now be fitted

up in the manner described on page t86

•f the April number of LocOMOTivm Ek-
GINEERING. The work on the driving

•hoes and wedges can also be done while

the frames are down, if a starting point is

obtained before loosening them from the

discarded boiler. This point is the point

'. Fig- 3t page 8o, February number, and

Is found in the manner there described.

Before loosening the frames from boiler,

the distance from outside to outside of

frames at pedestal jaws should also be

t'ken on a stick. The purpose of this

strip of wood is the same as that shown
in Fig. 7, page 8i of February number.

After fitting the pedestal binders set

the frames on blocks on the floor in the

at right angles to the frame. If not, one
of the frames can be moved back or for-

ward, as the case may be. being careful

to keep the frames parallel with each

other. After they once have the right

position they can be kept from moving
by binding them together with strips of

wood. The frames can now be laid out,

and shoes and wedges fitted up as de-

scribed in Februar)' number.

Now is a convenient time to "square

up" the driving saddles. The first step is

to ascertain whether they are worn
enough to make them too short. The
legs of the saddles should be long enough
to reach from top of frame to bottom of

pockets in the top of driving boxes, when
the boxes are down on pedestal binders,

as shown in Fig. 14. Suppose the dis-

tance between the frame x and pedestal

binder y to be 17 inches and distance

through frame 4 inches, making 21 inches;

hence the distance between the dotted

line b and top of pedestal binder is 21

inches. Now if the length of the box
minus the depth of the pockets d d' is

13K inches, then the length of the legs

of saddle should be 21 — I3!S^7!4
inches.

While this is the proper length of the

saddle legs, yet should they be found to

be not more than y^ inch shorter than

this, they may be used again. The bot-

tom of the pocket in the saddle will gen-

erally be worn more on one side than the

other, as shown by the dotted line a,

Fig. 14. When the bottom of pocket is

squared up at right angles to the side of

saddle, if it is deeper than the thickness

of band on the spring minus Ys inch, a

plate of iron thick enough to bring it back

to its original depth should be fitted into

it. Now put a parallel piece of iron whose

thickness is slightly more than the depth

of pocket, and whose other dimensions

are nearly equal to those of the pocket,

into it, then turn the saddle up side down
on a face plate. With a surface gage scribe

lines across the legs, making the distance

between them and the line b. Fig. 14. equal

to the length of the shortest leg in the set

of saddles.

Proceed in the same manner with the

other saddles, then when the legs are

chipped and filed to these lines, they will

all be the same length, and their ends will

lie in a plane at right angles to the saddle

and to the bottom of pocket.

The equalizer stands will also need

some attention. If the slot for the gib is

not too much worn, the blacksmith can

bring it back to the original size. Some-
times a new top welded on will make
them all right

Perhaps a new stand is necessary. If

so, before laying out the bolt holes, the

face c b should be planed at right angles

to the top of stand. Fig. 15.

Scribe the line d e. Fig. 15, through the

center of the slot and at right angles to

cb; also a line on side of frame, midway

between centers of pedestals and at right

angles to top of frame. Then set the

stand on frame so that the line d e and the

line on frame will coincide, then lay out

the bolt holes with a scratch-awl through

the holes in frame.

Care should be taken, to have the gib

slot far enough from the base of stand

to allow enough clearance between bot-

tom of equalizer and the bolt heads to

prevent them coming in contact when the

engine is running over rough track; f|

inch is usually enough. The equalizers

very likely will be worn where the spring

hanger and the equalizer stand gibs come
in contact with them. The part a. Fig. 16,

should be finished at right angles to the

slot through which the stand passes, and

then b and c parallel with a. A plate of

steel about y& inch thick should be put be-

tween the equalizer and the stand gib to

prevent the gib cutting into the equalizer.

When the plate wears, it is very easy to

replace it with a new one. These plates

can be made from broken leaves of driv-
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ing springs. To determine when b and c,

Fig. 16, arc parallel with a, put the equal-

izer up side down in a vise, then put a

straight-edge across it at a and another

at b or c. Then by looking across them
they will show which side of d or c must
be filed to make it parallel with a. If it

is b that is finished first, then put a

straight-edge across at b and make c

parallel with it, as described above.

The spring gear is now all fitted up.

except the hangers. They should be the

right length to hold the springs and also

the equalizers parallel with top of frame

when the driving saddles are resting on

frame. Hence before they can be fitted

up their proper length must be found,

which can be done in the following man-
ner:

Put the driving saddles and springs on

the frame in their proper positions, also

the equalizers and stands. Put the stand

gibs in place. Set the equalizers so that

a line through b and c. Fig. 16. will be

parallel with top of frame and as high as

the gibs will allow them to go. Set the

springs with the gib bearings on each

one will be the same distance from top of

frame. Now the distance between the

gib bearing on equalizer and on the

spring, minus the draw, is the proper

length of hanger, which length is the dis-

tance between the gibs. The draw should

be from Ji to 1% inches, depending on

the weight to be carried by, and the

strength of the spring. The heavier the

spring the less the draw required, and

the heavier the engine the more draw

necessary.

If the hangers as they were taken off

the engine are not the right length, the

blacksmith can change them to suit, and

also close the slots if that is necessary.

The front frame fastenings should be

carefully examined. We will now get

the cylinder saddle ready for the boiler.

The cylinders should be blocked up

perfectly level both ways.

The blocks can be put between the

cylinders, letting the bottom of saddle

rest on them. It will be necessary to have

some thin strips of wood at hand to put

under wherever required to level them.

Since the front frames have not been

taken down, it is well to support their

back ends in some way. preferably with

screw jacks. Remove all scale and dirt

from top of saddle. Now run the new

boiler ahead until the distance between

the back of saddle and front of water leg

is the same as with the old boiler, as de-

termined by the strip of wood mentioned

above. The boiler should be blocked on

trucks the same as the old one was for

running out of the way. Now let front

end of boiler down nearly to saddle. Tliis

can be done by means of a jack under the

front end. Then set front end central be-

tween cylinders in the following man-

ner:

Put a line over boiler just back of cyl-

inders, letting the ends to which small

weights have been attached, come below
the frames, as shown at a a', in Fig. 18.

If the boiler is central the distance be-

tween line and frame will be the same on
each side. If the boiler needs throwing to

one side, it can be done by setting the
jack at a slight angle, letting the top
stand away from the side to which it is

desired to throw the boiler; then when the

not being parallel with each other, or

with the center line of boiler, it some-
times happens that the distance from the

lines to boiler cannot be made the same
at the four corners. In such cases the

distances should be averaged up.

The boiler must be level lengthwise.

This is sometimes determined by putting

a level on top of the dome, but this is not
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weight is put on the jack, it will right

itself and throw the boiler over.

We will next plumb the back end. Put

lines over the wagon top at / and m. Fig.

17, letting them extend below the mud-

ring. When the boiler is vertical the dis-

tance from the lines to the boiler will be

the same at all four corners. If the boiler

is not plumb, the distance between lines

and boiler will be greatest on the low side.

On account of the sides of water leg

reliable. .\ better way is to caliper the

boiler at a and at b. Fig. 17. Suppose the

boiler is 50 inches in diameter at a and 49

inches at 4, then the distance from center

to circumference is '/i inch more at a than

at b. Now, if one end of a long straight-

edge be put on the parallel piece d. and

the other end on c, which is !i inch

thicker than d, the straight-edge will be

parallel with center of boiler. Put the

level on top of the straight-edge when
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leveling the boiler. Set the boiler level

and parallel with the centers of cylinders.

and at the same time have the smoke arch

just touch the cylinder saddle.

To get the boiler parallel with cylin-

ders, run lines through them and extend-

ing to the back end of boiler, and set

boiler central between them by measuring

from lines to water leg at the four cor-

ners.

If, on account of water leg not being

parallel with center line of boiler, the dis-

tance cannot be made the same at the four

places, it should be averaged up.

Since adjusting one end of boiler will

throw the other slightly out of place,

each end should be tried two or three

times. We now have the boiler parallel

with the cylinders and the smoke-arch

touching the cylinder saddle at, it may

be, only one corner, as shown at 0, Fig. 18.

Now the arch must be fitted into the

saddle, and it is necessary to have a line

on the back and one on the front of saddle

to work to. We will now proceed to get

these lines.

First, measure the vertical distance be-

tween smoke-arch and saddle at the place

Lomnu/iiM-EnflnrfHr^

Fig. 19

where they are farthest apart, either back

or front; then on the vertical lines c c' and

i d'. Fig. 18, lay off this distance i i' at the

four corners of the saddle. Raise the

front end of boiler enough to clear the

saddle, and run it back out of the way,

being careful to first mark it, so that it

can be run ahead to the same place again.

Make a wooden template, 0, Fig. ig, to

fit the curve of the smoke-arch at the

front, and one at the back of saddle, and

have them a little longer than the width of

saddle. Now by means of the templates

draw the curved lines m through the

points i i' on both front and back of

saddle. Chip the saddle to these lines

and make it straight lengthwise by using

a straight-edge. A better fit will be ob-

tained if another pair of templates like b,

Fig. 19, are made to fit the ones used to

lay out the saddle; the convex edge being

fitted to the concave edge of a. Then by

using red lead on the edge of template

the high places on saddle can be at once

detected. On account of any irregularity

that may be in the curve of the bottom of

smoke-arch, it is well to have the tem-

plates, Fig. 19, marked in some way; then,

when using them, be careful not to turn

them end for end. Now run the boiler

ahead again, and let the front end down

on the saddle, when it will be as much

lower than the back end as was taken out

of the saddle. Hence the back end will

have to be let down enough to level the

boiler again.

Lines should again be run through the

cylinders, and measurements taken from

them to the boiler, as described above, to

ascertain whether the work on saddle has

been correctly done.

Suppose it is found that the line on left

side is 'A inch farther from the boiler than

the other one; then to bring the cylinders

in line with the boiler about 1-32 inch

would have to be taken off the left back

and the right front corners of cylinder

saddle. The bolt holes can now be drilled

in smoke arch, preferably by using a twist

drill through the holes in saddle, the drill

to be same size as holes. If the holes

cannot be drilled in this way. they will

have to be laid out and the boiler run

back in order to get at them. After drill-

ing run the boiler ahead again, ream the

holes and put in bolts.

We are now ready to put up and line

the frames. Except the manner of find-

ing the hight of frames, this can be done

as described on page 186 of the April

number of Locomotive Engineering.

Since the frames are parallel with the

cylinders and the cylinders have been set

level, the frames must also be level. A
very good way to level them is to level

one of them lengthwise first—say, the

left one—then put straight-edges across

them at x and y. Fig. 17. and raise or

lower the right one enough to bring the

straight-edges level, which will give the

frames the same hight.

Cedar Rapids, Iowa.

^ i i
Maine Central Shops.

The shops of the Maine Central at

Waterville, Me., are as nicely equipped

for work as any of the older plants in the

East, but are somewhat restricted for

room, having been built when the road

was younger and smaller than it is now.

Barring the crowded condition, these

shops are well to the front in up-to-date

ways of handling work.

Considerable attention has been devoted

to the question of test pressure for boilers.

The water and steam pipes used for boiler

purposes are carried on the chords of the

roof truss, and pass down the posts at the

sides of the pits, water on one side and

steam on the other. By this convenient

arrangement of piping, boilers are tested

with an injector to a pressure 20 per cent,

in excess of the rated boiler pressure, 70

pounds of steam on the pipe line giving

220 pounds pressure from the injector.

Mr. Ellis, the master mechanic, has got

up some single-cylinder oscillating air en-

gines for use about the shops, that are a

handy little machine for boring cylinders,

or running a tool at night. The cylinder

is 5 inches diameter and 6 inches stroke.

The valve of the engine is simply the re-

versing piston of an 8-inch Westinghouse

air pump, and has the important advan-

tage of making the engine run in either

direction it happens to be started in. The

engine is mounted on a four-wheeled

truck. Mr. Ellis is one of the happiest

combinations of originality and resource

following rail'roading to-day, standing as

he does with his experience of forty-five

years, and coupling those years with the

improvements of the present. There are

only a few like him, having the benefit of

such a ripe experience, and have marked

time with the younger generation; this

fact is what makes him a unique character

among railroad shop managers.

i i i
Baltimore & Ohio Relics.

It will be seventy years on the 4th of

July. 1898. since the corner-stone of the

present Baltimore & Ohio Railroad was

laid in Baltimore by Charles Carroll, of

Carrollton, who, as is well known, was

one of the signers of the Declaration of

Independence.

This fact was brought to mind this

week by the removal from the Baltimore

& Ohio treasurer's vault to the Masonic

Temple, in Baltimore, of the masonic

emblems and tools which were used by

Gen. Carroll during the ceremonies of

laying the corner-stone. They consist of

badges, a trowel, a spade and a stone-

cutter's hammer, and also the apron worn

by Thomas "Voung Nichol, a working

stone mason, who performed the actual

labor of setting the corner-stone in its

place. There was a very large procession

of mechanics, military, etc., on that day,

and one of the relics still preserved is a

tin cup made by the tin plate workers who
were in the procession on a large float.

Mr. D. H. Stewart, of Penrith, N.S. W.,

writes us a letter of considerable length,

requesting that our readers urge locomo-

tive designers to devote greater attention

than they do to make easy-riding loco-

motives. The principal change he wants

made is to put a pair of trailing wheels

behind the firebox to support the hind

part of the locomotive, and prevent the

jolting from rough joints. We are in-

clined to think that the trouble with

rough-riding locomotives is much more

conspicuous in New South Wales than it

is in the United States, and we are afraid

that any influence that we have would not

go very far with designers of locomotives

for foreign countries.

i i i
A bill has passed Congress grantmg the

Richmond Locomotive Works $69,550 for

claims in connection with the machinery

built for the United States battleship

Texas. The claim made was for $80,000,

and it seemed eminently just. There is

not much inducement for private firms to

make machinery for the United States

Government, when they can by hook or

crook find something to do for private

companies which are ready to pay rea-

sonable prices for work done.
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South Eastern Railway—Steam Re-

versing Uear.

We have received from Mr. Jas. Stir-

ling, meclianical superintendent of the

South Eastern Railway of England, draw-

ings of his steam reversing gear, which,

he writes us, he has applied to his engines

for the past twenty-five years. The gear,

as shown in Fig. I, is arranged vertically

just forward of the main driver, with its

piston rod in line with the reverse shaft

tions. There are three of them, situated

in the cab on the right-hand side, con-

veniently within reach, as shown in Fig. 2.

two of which are for manipulation, and

the third indicates on a dial the position

of the reverse shaft and links, the dial

presumably showing the point of cut-ofT,

although there is nothing to show that

such is the case aside from the supposi-

tion. Rod A extends to the reversing

throttle, which is in connection with the

and actuates the slide valve so as to admit

steam to either end of cylinder.

It seems that the mechanical superin-

tendents in England have not evinced

much interest in this device until recently,

notwithstanding Mr. Stirling's long use

of it, and he expresses surprise that some
of them are just beginning to talk about

it. A steam reverse was in use several

years ago in this country on two or three

roads, but it has been abandoned, which

NOTE:

A Steam and Water Cock Rods
B Reversing Handle Rod

C Indicator Rods

STIKMXGS STK.V.M UBVERSING GBAlt.

arm. The sectional view shows the two

cylinders, the upper for steam and the

lower for parafline wilh which it is filled,

and which is displaced from end to end

of its cylinder in accord with the move-

ment of its piston. In this view is seen the

dry pipe and the steam pipe leading to

the valve chest of the steam cylinder,

which has a small slide valve with very

little lap to admit steam to either end of

cylinder, with a slight movement of the

reversing handle.

The rods by which the gear is operated

are shown broken in Figs, i and 2, with

reference letters to indicate their func-

dry pipe, and has a rotary motion through

its lever, turning a double-threaded screw

in the valve case, pressing against a Hat-

faced valve and admitting steam from the

dry pipe to the slide valve of the steam

cylinder. A continuation of the rod A
extends down from a lever on tlie throttle

stem to a valve, similar in action to the

throttle valve and which controls the

passage from end to end of the paraffine

cylinder. These valves are shown in de-

tail in Fig. 3. Steam is admitted to the

reversing cylinder by a longitudinal move-

ment of the rod B through its lever,

which performs the duty of a reverse lever

appears strange in the light of its long

and successful career on the South East-

ern Railway.

i i i
Traveling Engineer Keith informs us

that it is the fashion among the engineers

on his road to occasionally open the cyl-

inder cocks when drifting down hill, or

when shut off for any cause. The ob-

ject is to rid the cylinders of condensa-

tion and thereby save oil, it being found

better to let the water out by the cocks

than by the stack. An unmistakable sav-

ing of oil is effected by a systematic ob-

servance of the rule.
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New York Electrical Exhibition.

There was an interesting electrical ex-

hibition last month at the Madison Square

Garden, in New York, and several of the

well-known machine and railroad supply

concerns had attractive exhibits.

The Cleveland Twist Drill Co. had a

case showing their products with a line

specially adapted to electricians' use.

The Gold Heater Company, well known

for their steam heating apparatus, are also

making an electric heater which seems to

be well liked by electric railroads. Their

exhibit of this line of heaters was very

interesting to street car men.

The Sprague Electric Co., of New York

City, makers of the Sprague electric ele-

illustrated by blowing up a toy ship an-

chored over a sunken mine in a tank of

water.

i i i

Westlnghouse Apparatus at the Boston

Terminal.

The new Southern terminal railway sta-

tion at Boston is a good illustration of

the scope of the Westinghouse manufac-

tures. The switches and signal system are

to be provided by the Union Switch &
Signal Company; the engines by the

Westinghouse Machine Company; the

Westinghouse Air-Brake Company will

equip the rolling stock, and all the elec-

trical apparatus will be supplied by the

y'.<riT.ic:s._^'i Forward [1 !
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STIRLING'S STEAM EBVERSING GEAR.

for

Car Department

Dunham Car Door.

& C Trolley Door.

N. R. S. Protection Strip.

McKee Bralie Adjuster.

M. C. B. Standard Pressed

Steel Box Lids and Brake

Shoe Keys.

& C Oil Box Jacks,

For Car Inspectors.

Q & C-Stanwood

Steel Car Steps.

& C Shop Saws,
All Sizes.

Galvanized and Copper

Globe Ventilators.

vators, Lundell motors and other devices,

have a large exhibit showing the machines

in operation, which is the surest way to

attract attention. Moving machinery has

a fascination for even those who don't

know which end of a locomotive goes

first.

The Niles Tool Works were represent-

ed by an exhibit of lathes and similar

tools particularly adapted to electrical

work.

The exhibition contained much of inter-

est to the average visitor, the Moore
Chapel, lighted by vacuum tubes instead

of regular electric lamps, being especially

attractive, and showing one of the possi-

bilities of electric lighting in the future.

This is the nearest approach to daylight

yet attained, is practically invisible in day-

light and has no heat.

Submarine mines and torpedoes were

Westinghouse Electric and Manufactur-

ing Company. The electric installation is

to comprise 1,000 horse-power of dyna-

mos and motors. The station, when com-

pleted, will be the finest in the country.

Electricity will be used for lighting, for

driving pumps, ventilating fans, etc.

A very simple method of keeping a lu-

bricator clean and in good working order

has been mentioned to us by Mr. George

W. Page, an engineer on the New York
Elevated Railroad. Every day he puts

into the lubricator a small piece of brown
soap, about the size of a big pea. That

does the business and prevents all the

maladies which the ordinary sight-feed

lubricator is heir to.

Send for Catalogue.

Q & C Company,
700-710 W. Union BIdg.,

CHICAGO, ILL.

AAA

BRANCH OFFICES:

NEW YORK. ST. PAUL, MINN.

MONTREAL, CAN. ATLANTA, GA.

LOUISVILLE, KY. SAN FRANCISCO, CAL.
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Reasons Why

THE

McKEE
BRAKE
ADJUSTER

Should be used

Everywhere.

1. Insures highest possible brak-

ing force, decreasing liabil-

ity of skidding wheels.

AAA

2. Makes possible shortest stop

in emergency.

AAA
3. Gives uniform distribution of

braking force.

AAA
4. Assures engineer of efficiency

of brakes.

AAA
5. Insures uniform release on

all cars.

AAA
6. Increases safety by mainte-

nance of shortest possible

piston travel— thereby in-

suring greatest reserve

power.
AAA

7. Decreases cost of braking—
using less air.

AAA

Specify only the McKee
Adjuster and get the best.
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Smothered in a Tunnel.

William H. Kennedy, a locomotive en-

gineer on the Norfolk & Western, was

smothered by gas in a tunnel near Blue-

field, W. Va., about a month ago. The
Baltimore Daily American, describing the

accident, says:

313

more than i8 inches from the top of an

engine's smokestack, while there is not

more than 14 inches of space on either

side of the cab. Near the end there is a

curve of 13 degrees, which practically cuts

ofT all ventilation.

"Kennedy's train became stalled on the

r-- i%-

Lccomhiltf EngfitfeHng

STIRLING'S STEAM REVERSING GEAR.

Q & C COMPANY,
CHICAGO.
NEW YORK.

"The place where the accident occurred

is described as a death trap. The tunnel

is nine-tenths of a mile in length, and the

grade is from 105 to no feet to the mile.

The roof of the tunnel is said to be not

grade, and the flood of gas and steam

which poured down rendered him, the

conductor and fireman insensible. The

engineer died soon after being taken

out."
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An order has been issued by the Pitts-

burg & Western, requiring trainmen to

purchase better watches than what they

have heretofore carried. Up to the pres-

ent time fifteen-jeweled watches of any

good make were used and passed inspec-

tion, but hereafter all watches used by

trainmen and telegraph operators must

be seventeen-jeweled chronometers of the

best make. We understand that an agita-

tion in favor of similar action is going

on on several roads. The men to whom
the order applies are by no means pleased

with it, and they freely express the belief

that the order has not been made because

the watches formerly carried were not

good enough timekeepers, but because

certain watch-making interests in Cleve-

land had put special pressure upon watch

inspectors and got this order issued. The
men say plainly that there is too much
community of interest between the sellers

of watches and the watch inspectors.

s @ i
An official of the Pennsylvania writes:

"I had a gas engine at Sharon, Pa., run-

ning a pump, and the man that had charge

of it allowed the lubricator to run dry and

cut the piston, piston rings and cylinder.

The makers of the gas engine said the

cylinder would have to be sent to the shop

and bored out and a new piston put in. It

was our busy season and we could not do
without water. I had some of Dixon's

finely pulverized graphite, and I com-
menced to feed it into the cylinder

through the suction pipe with the air and
gas, with immediate relief. After about

two weeks the engine was running
smoother and using less gas than ever be-

fore. I had this same engine apart last

Saturday ,and every place that was cut is

smooth as glass. This one instance saved

us about $75. I have great faith in this

graphite and always keep it on hand."

i |! i
The Pennsylvania Railroad, which has

always been noted for employing engi-

neers with scientific training, has recently

had to part with two of its assistant engi-

neers, who have been ordered to duty in

the army and navy. Nettleton Neff, an

assistant engineer on the Pittsburg, Ft.

Wayne & Chicago, has been ordered to

San Antonio, Texas, for duties with the

Roosevelt rough riders. J, T. Bootes, of

the Qeveland & Pittsburg, has been or-

dered for duty in the navy at Boston. He
has been given the rank of lieutenant.

junior grade. Mr. Bootes was formerly

a cadet at Annapolis, and when the war
broke out, he immediately offered his ser-

vices to the government. So says the

Piltsburs Post.

i i i
Private car companies have always had

a bad reputation for throwing upon rail-

road companies the trouble and expense

of caring for their cars and for keeping

them in running order without due com-

pensation for the work done. Private car

companies have held a conspicuous place

in the disputes arising in interchange of

cars referred for decision to the Arbitra-

. tion Committee of the Master Car Build-

ers' Association. We have recently learned

of a new iniquity which stands against the

owners of private cars, for of all the cars

cut out for five weeks on the Louisville

& Nashville System for brakes being in-

operative, 41 per cent, were on private-

line cars.

&SdTH^''^'TJ&<„^5cH00U

Part XI of J. G. A. Meyers' "Easy Les-

sons in Mechanical Drawing and Ma-
chine Design," contains several pages of

illustrations and description of drawing

projections, one of the objects being a

locomotive tool-box. Laying out the sur-

faces of objects such as is required for

sheet-metal work, is also shown. Several

patterns of elbows and piping are also

illustrated, and the methods of laying

them out. Under the heading of useful

data, the effect of forces acting on each

other and the parallelogram of forces are

shown. It is a very good number, and

can be had of the Arnold Publishing

House, 16 Thomas street. New York.

The Standard Coupler Company, New
York, have issued an illustrated pamphlet,

showing the Standard steel platform which

they have put upon the market. This

platform was designed by Mr. Henry H.

Sessions, so well known through his con-

nection with Pullman, and it overcomes

certain serious and universally conceded

defects in wooden platforms. The pamph-
let gives a great deal of useful informa-

tion about car platforms, and ought to

be in the hands of every official respon-

sible for the safe operation of passenger

equipment. Those who have not received

it ought to send for the pamphlet.

The St. Louis Railway Club is wrestling

with the question of Demurrage for De-

tention of Cars. If the members of that

club succeed in reducing the practice of

using cars as storage warehouses they

will confer a great benefit on railroad

companies; but, unfortunately, the men
belonging to railroad clubs have little

influence in abating an evil which is a

heavy tax on certain classes of the com-
munity, and is used as a means of dis-

crimination to help favored shippers of

freight.

i a* i
The summer meeting of the American

Society of Mechanical Engineers com-

mences on May 31st, continuing to June

3d, at Niagara Falls, N. Y. Mr. Chas. W.
Hunt, of New York, is president. A list

of very good papers was prepared for the

meeting, and we have no doubt but what

a very profitable time will be enjoyed by

the members.
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ATA COSTOF $225i000.

Locomotive

Engineering
Taiirjht by Mail.

Any man who will study can learn the

theory of Steam Engineering thoroughly,

without leaving home or losing time from

work.

Thousands of students, including en-

gineers, firemen, machinists, master me-

chanics and superintendents, testify to the

benefits received through their courses

in The International Correspondence

Schools, Scranton, Pa.

The Locomotive

Engineers' Scholarship.

This course is intended especially for

locomotive engineers, firemen, appren-

tices and others who wish to study me-

chanical drawing and the theory of Loco-

motive Steam Engineering. The subjects

taught are arithmetic, mensuration and

the use of letters in the algebraic formu-

las, Geometrical Drawing, Mechanical

Drawing, Locomotives, Dynamos and

Motors.

The elementary instruction is full and

complete. The locomotive is taken up in

detail, and the student is told, in clear

and concise manner, all that he needs to

know regarding valve gears, combustion,

generation of steam, tractive power, etc.

The different types of locomotives are il-

lustrated and described, and every part of

a locomotive is named and its use ex-

plained. The operation and construction

of air brakes, vacuum brakes, etc., is fully

described, and any one who studies it can

understand it.

We also teach Electrical Engineering,

Machine Design, Civil, Railroad and

Bridge Engineering, Architecture, Plumb-

ing, Mining, English Branches. Book-

keeping and Shorthand.

Write for circular, stating subject in

which you are interested.

The International

Correspondence Schools,

Box 801, SfRAMON, PA.
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A Case in Point

Graphite in this case saves a

railroad $75.00. While this may

seem a small amount> it never-

theless shows what properly pre-

pared graphite will do, and it

points a moral.

LUBRICATION OF GAS ENGINE
CYLINDERS.

The proper lubrication of gas-engine

cylinders has been a very dil'licult prob-

lem. The problem, however, seems to

have been very successfully solved by an

official of the Pennsylvania Railroad Com-

pany. He writes as follows:

"I had a gas engine at Sharon, Pa., run-

ning a pump, and the man that had charge

of it allowed the lubricator to run dry and

cut the piston, piston rings and cylinder.

The makers of the gas engine said the

cylinder would have to be sent to the

shop and bored out and a new piston put

in. It was our busy season and we could

not do without water. I had some of

Dixon's finely pulverized graphite, and

I commenced to feed it into the cylinder

through the suction pipe with the air and

gas, with immediate relief. After about

two weeks the engine was running

smoother and using less gas than ever

before.

"I had this same engine apart last Sat-

urday, and every place that was cut is

smooth as glass. This one instance saved

us about $75. I have great faith in this

graphite and always keep it on hand."

A specially-prepared and finely

ground graphite should be used

for gas engine cylinder lubrica-

tion. It is known as

Duplex Safety Blow-off Cock.

In districts vvlicre feed-water is charged

vvith impurities, the safety, the durability

and the economical operation of a loco-

motive boiler is influenced very much by

the means provided for blowing out the

mud and other impurities at frequent in-

tervals. Until Mr. W. Mcintosh, master

mechanic of the Chicago & Northwest-

ern, grappled with the question there

riever was a decent blow-off cock upon a

locomotive boiler. Before that time all

blow-off cocks were so defective that

opening them was a serious matter, and

when they were once opened they leaked

for days until mud made them tight. The

consequence was that the blow-off cock

was very rarely used.

Mr. Mcintosh realized the worthless-

ness of the plug blow-off cock and made
.-1 radical change by inventing the Duplex

blow-off cock, shown in the annexed en-

graving. Tliis cork is not opened by

DIXON'S No. 635.

Free sample will be sent to any-

one interested.

Joseph Dixon Crucible Co.,

Jersey City, N. J.

road freight rates are moderate, while ex-

press companies' rates are outrageously

high. There must have been very skillful

legislative management to exempt ex-

press companies from the working of the

Interstate Commerce Commission's con-

trol of the regulation of freight rates. It

would be highly interesting to know how

much boodle was expended in this notori-

ous deal, a deal that inflicts more injustice

upon American householders than any

transportation deal ever put through.

The Metropolitan Street Railway Com-
pany has made a contract with the Amer-

ican Air-Power Company for the equip-

ment of the Twenty-eighth and Twenty-

ninth street line. New York City, with

the Hoadley-Knight air motor. The con-

tract is for the complete equipment, in-

cluding twenty cars, which will be of the

same type and external appearance as the

wrestling with a long rod apd expend-

ing wrath and hard words on the lever.

Power is provided to overcome the boiler

pressure and all that the engineer or fire-

man has to do is to open a small admis-

sion valve. An e.xamination of the en-

graving will show that it is an ingenious

appliance. Steam or air is admitted to

a piston on the top, which overcomes the

resistance of a coil spring that holds up

the openhig stem. This resistance being

overcome, the slim referred to is forced

down and pushes open the valve. Re-

moving the pressure lets the valve return

to its seat. The operation is very simple.

We are pleased to learn that this ad-

mirable device has been put upon the

market by Jerome Metallic Packing peo-

ple, Chicago, and that they are pushing it

into adoption.

One of the mysteries of railroad legis-

lation is that in all the agitation in favor

of reduced rates, and in all the efforts to

reduce the cost of transportation, the

express companies have passed un-

touched. Yet there is no doubt that the

rank and file of the public suffer more

from the inordinate charges of express

companies than they do from the rates

imposed by railro.ad companies. Rail-

Broadway cars. Mr. A. A. McLeod, for-

merly president of the Reading Railroad,

has become president of the American

Air-Power Company, and is proceeding

in his usual energetic fashion to push the

business of the company. The IngersoU-

Sergeant Company will supply the equip-

ment for compressing the air to be used

with these motors.

i @ @
A long list has been published by the

Raikcay Age concerning the position that

railroad companies take concerning men

in their employ who enlist for the war.

As might be expected, most of the rail-

road companies will do their best to re-

store the men to the positions they left,

with all the rights usually accorded to a

man who has been in continuous service.

Railroad companies are much more lib-

eral in this respect than most other cor-

porations.

i g i
we are already receiving kind words

about Halsey's book on Locomotive Link

Motion. A railroad official who sent us

50 cents lor the book—the price wc first

settled on—has sent us the other 50 cents

and remarked that the book had been re-

ceived and was well worth the price asked

for it.
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At the Waterville shops of the Maine

Central, Superintendent of Motive Power

Pillsbury is putting on cast-iron running

boards under the cabs, for the purpose of

having a solid foundation on which to

fasten the cabs, which were racked to

pieces in a short time without it. There

is another and more important advan-

tage in a metal foundation for a cab, and

that is the one of security from the caress

of a broken side rod, an element of danger

that very little provision is made to avert.

A ^-inch wrought-iron plate would be

likely to afford a certain measure of pro-

tection, in disputing the passage of a

broken rod long enough to let a man get

away from the dead line.

i i i
The Ladies' Auxiliary of the Brother-

hood of Locomotive Engineers met in

convention last month at St. Louis, and

their sessions were held at the same time

as those of the Locomotive Engineers'

Convention. The ladies boast that in con-

nection with this organization they have

the only insurance company in the world

managed exclusively by women. The

wives of the engineers can get liberally

insured for the benefit of their families at

their death, and it is a perfectly managed
institution. Mrs. Chester Durnell, of Fort

Wayne, Ind., is the president of the com-
pany; Mrs. M. C. Orr, Peoria, 111., secre-

tary and treasurer.

d i $
A tiue welding and swaging machine

built on the principle of the tilt hammer,

but occupying not more than one square

foot of floor space, is used on the Maine

Central. It is a novel and very efficient

little machine for the work, and is oper-

ated by a friction clutch from a treadle,

to throw it in and out of gear. There are

two arms about 6 inches long revolving

in a vertical plane on the driving shaft,

raising and releasing the hammer die

twice in each revolution. A spring forces

the hammer head to the anvil half of the

die as soon as the revolving arms free

themselves from the hammer.

i i ©
On the fourth of ne.xt July it will be

seventy years since the corner-stone of

the Baltimore & Ohio Railroad was laid

in Baltimore, by Charles Carroll, of v.,ar-

rollton, last surviving signer of the Dec-

laration of Independence, and last week
the tools used by Gen. Carroll were re-

moved from the B. & O. treasurer's vault

to the Masonic Temple in Baltimore.

They consist of a trowel, a spade and a

stone-cutter's hammer, also badges, and

the apron worn by Thomas Young
Nichol, a working stone mason, who per-

formed the actual labor of setting the cor-

ner stone in its place.

i i @
The Pittsburg, Bessemer & Lake Erie

has issued a neat little illustrated book of

forty pages, giving illustrations and de-

scriptions of points of interest on the

line. The handsome station at Conneaut-

ville leads the list of illustrations, and is

the only station honored with a place in

the book. Numerous views of Conneaut

Lake and vicinity, Shadeland, Conneaut

harbor, the big lake ferry steamers, etc.,

go to make up a valuable medium for

drawing travel over the line. Those who
would like to have this attractive work of

art should apply to the general passenger

agent, Pittsburg, Pa.

s ^ i
There is a valve motion model on the

Maine Central that is one of the best-used

devices on the system. This model is

full size and adjustable in all its parts;

no wabbly, no springy parts to vitiate re-

sults, and while stiff and firm, it is light.

It is one of the few valve motion models

at which we ever cast a longing eye, for it

had an air that seemed to assure a man
that it was worth his time to demonstrate

a point if he wanted "dead right" figures.

Master Mechanic John Ellis built it at

the Waterville shops, where it is located.

and helping to a proper understanding of

the link.

The Standard Pneumatic Tool Com-
pany, Marquette Building, Chicago. III.

are making a specialty of piston air bor-

ing machines for wood work. These ma-
chines have become very popular with

car builders, and greatly facilitate the

work. The motto of the makers is. "One
hour's trial is better than a thousand testi-

monials." We do not know how a car

shop man can get along without ma-
chines of this kind. The next best thing
to sending for one of the machines is to

send for the illustrated catalog, showing
the kind of work they do.

i i i
Every man interested in details of loco-

motives and cars ought to have in his pos-
session our three educational charts, the

transparent engravings of locomotive ggg,
of the passenger car and sleeper, and the

colored air-brake diagram. The three

are sent for 50 cents. We notice that the
two first-named charts are to be found
framed in nearly all railroad offices.

i © @
The Ridgely & Johnson Tool Com-

pany, of Springfield. 111., have issued a

neat little catalog of their pneumatic ham-
mers and riveters. These appear to be

very simple and are said to be very effi-

cient. Those interested in pneumatic

tools—and who is not at the present time?

—should send for a copy of the catalog.

^ © i
In our May issue we made a notice of

a pamphlet published by the Galena Oil

Company, which we thought was called

"Ocean to Ocean." Many applications

have been made for the pamphlet and we

are informed that some mistake has been

made and that the company have none to

send out.

SYRACUSE.
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Tube

Expanders.

We make several styles

and all sizes.

» This is Fergu-

son's patent ; a practical

railroad man who knew

what was needed.

Self-Feeding, no ham-

mering necessary. Right

or left.

rtiftrt

This style

is the plain roller kind.

Many prefer it because

they're used to it. We
make other kinds, too.

PUNCHES.

These are simple, and

unexcelled for repair

work. Made of best

steel casting; equal

to forged steel and is

much cheaper.

JACKS.

Hydraulic; sev-

eral styles for

all practical

work.

Better get our

Qrculars.

Broad Base Jack.

f^f^n

A. L. Henderer's Sons^

77 to 87 Maryland Avenue,

Wilmington, Del., U.S.A.
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The Debombourg Weldiiig flachlne.

A device of utility to tlie blacksmith

has made its appearance in two of tlie

Erie Railroad shops—at Galion and Jer-

sey City—so we were informed by Super-

intendent of Motive Power Mitchell,

which on investigation were found an effi-

cient tool for certain operations in the

smith shop besides welding—say, for in-

stance, upsetting and drawing. In the

latter operation they are said to do a re-

markably smooth job, since the metal is

stretched without the defacing mark of

the hammer, which is a point for consid-

eration in many cases where a finished job

is a trifle too short, and to draw it under

the hammer would mean the destroying

of that finish in the pounding necessary

to increase the length.

These machines are quite simple and

have but few parts, which consist mainly

of a wrought-iron frame carrying two

pivoted levers, which are fitted at the top

with steel gripping jaws having serrated

faces, and are capable of taking in pieces

up to 6 inches diameter or width. These

grips hold the pieces to be welded, and

they are made to approach or recede by

means of a shaft located between them, on

which is a pair of cams having links con-

necting them to the pivoted levers. A
long hand-lever is used on the cam

shaft, which gives sufficient force through

the cams and levers to make a perfect

butt-weld as soon as the pieces are in con-

tact.

A sample of the work done on this ma-

chine was seen at the Jersey City shops, in

the welding of a 6-inch shaft out of a draw-

bridge; the job was all that could be de-

sired. Locomotive frames have also been

welded on the same machine recently,

with highly satisfactory results, and the

device seems to be popular with the men

because of the ease of manipulation as

compared with the steam hammer and

lap-weld method. To an air crank, the

hand-lever which is used to get the squeeze

on the cams, looks a little antiquated,

when an air cylinder bolted on the ma-

chine frame could, through a rack on its

piston, be made to engage with a gear on

the cam shaft, and so easily supplant all

tension on the spinal cord of the helpers,

besides give them an opportunity to re-

cuperate. Improvements will be made in

this direction no doubt, now that the ma-

chines have shown their adaptability to

railroad blacksmithing. We understand

a 3-inch round bar was welded in three

minutes at the Galion shops on the ma-

chine at that point, and when the bar was

subjected to a tension test, it broke out-

side of the weld.

S i i
The Baldwin-Westinghouse Electrical

Company have obtained a contract for

equipping the Kings County Elevated

Railroad of Brooklyn with electric mo-

tors, and the machinery for operating

them.
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Bartow's Bell-Ringer.

Our engraving represents a sectional

view of a new bell-ringer, operated by air

or steam. The piston is packed in the

usual way, and is forced in the upward

direction only, by means of a cylindrical

valve which admits the motive power on

the under side of the piston. The latter is

fitted at thetopof itsrodwith a disk, which,

in moving upward with the piston, engages

the anti-friction roller shown on the bell-

crank above it, and forces the latter and

the bell through a small arc. The valve

is manipulated by means of the clamped

arm on the piston, and in the upward

movement of the latter the arm engages

with the collar on the valve stem and

moves the valve upward into the position

shown; the admission port is then closed,

BARTOW'S BELL-RINGER.

and the exhaust ready to open. The bell

crank returns to a nearly vertical position

(just off the center) by gravity. The pis-

ton in its downward movement forces the

valve stem and valve down by contact

of the arm with the lower collar on the

stem, closing the exhaust and again open-

ing the valve to admission, repeating the

order of movements described, and con-

tinuously ringing the bell.

The Ohio Steel Company has decided

to add two mammoth blast furnaces to its

plant at an outlay of $1,000,000. It is to

manufacture Bessemer pig iron, and the

plant, it is claimed, will be the biggest

iron producer in the world. It will Uke

a year to erect the furnaces.
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Car Cleaning.

At the May meeting of the New York
Railroad Club, a paper on the subject of

car cleaning was read by Mr. F. T. Slack,

of the New York, New Haven & Hart-

ford Railroad. It was an interesting con-

tribution to the club, on a subject that has

of late enlisted the liveliest attention of

railroad men in a direction that requires

more thought than the subject would in-

dicate by its title. Mr. Slack gave his

method of cleaning and disinfecting in

detail, and the cost for same, besides pre-

senting figures for the same work on
other roads, which included the cost for

inside and outside cleaning.

In detailing the means used to remove
the smoky deposit from the exterior of a

car, the action of corrosive substances,

generally used for the purpose, as acids,

the use of which was deprecated, except

as a last resort to keep cars presentable

until shopped, and caustic sodas and
potash. A combination of a semi-soft

soap with hot or cold water had been

found very efficient in outside cleaning,

provided there was not an excess of alkali

in the soap. The part of the subject open

to discussion practically centered on which

was the liveliest agent for the removal of

the effects of smoke and gases, and yet do

the least harm.

The discussion that followed was

opened by Mr. McCoy by recounting

some of the necessities for more attention

to car cleaning, but who could not say

just what was the best means to the end.

Mr. Mendenhall (in the chair) stated that

the railroads did not keep their equipment
in as cleanly a condition as private own-
ers. Conservative management would not

allow the expenditure. Mr. Appleyard

thought that the criticism of the condi-

tion of cars, by the patrons of the road,

should be an incentive to renewed efTorts.

If managers could be brought to a realiza-

tion of necessity for better cleaning, bene-

ficial results would follow. His experi-

ence was, that anything that would cut

grease would also cut paint and varnish,

and believed that simple methods in clean-

ing would be a long stride in solving the

problem. The traveling public is to blame
for the vile condition of the smoking cars,

and should be held responsible for it.

Mr. Hodges, in an interesting talk on
the chemistry side of the subject, said that

different dirts required different solvents,

and gave the emulsion used by the Chesa-
peake & Ohio—water, mineral oil and
tripoli. also experiments made by him-
self with an imitation of the above, which
gave a lustre after cleaning. The speaker
regaled the members with his experiments
with the new disinfectant, Formaldehyde
gas, made from formic acid, which he
stated absolutely destroyed the odor as

well as disease germs, the vapor mak-
ing water closets clean and pure. This, he
stated, was one of the most valuable dis-

coveries of recent years, since the gas
does not affect wood or any fabric. The

cost is not prohibitive, one pint of the

acid costing only 6 cents, and can be

diluted with 2,000 pints of water, while

still preserving its deadly properties for

disease germs.

Mr. Forney said that among other

things science had done for us, it had put

us in touch with microbes, bacilli and
other pests, to worry and make us afraid.

He was glad that an agent had been found

at last to make it hot for them, and told

one of those stories of his that always have

a point, about a party who lived in Al-

bany, where they drink river water com-
ing by the city of Troy. This party had

but a meagre knowledge of bacilli and

things, but he was satisfied that they had

a settlement of them up the river, because

when they ate asparagus in Troy, he

could taste it in the water at Albany.

A peculiar phase of the discussion was,

that reference was barely made to air as

an agent in cleaning. This is a matter for

comment, since air plays a very important

part on many roads in interior cleaning

at this time. Mr. Slack closed by saying

that there can be no general rules laid

down to govern car cleaning, and local

conditions must therefore govern. He
hoped the paper would awaken an interest

in the matter for future consideration.

This meeting was the last of the winter

series, and it was adjourned .to the third

Thursday in September.

Standing Up for Dad.

There's a good story floating around
Elmira, N. Y., about one of the stay-at-

homes from the Thirtieth Separate Com-
pany, now company L of the Third Pro-

visional Regiment of New York.

The little boy was very late coming
home from school one night after the

company went into camp, and Mr. Weak
Knee said: "My son, why are you so late

to-night?"

"Couldn't help it, dad; couldn't get

home any sooner; had to lick three boys
who said you were a coward." The boy
wasn't punished for being late.

The Baldwin Locomotive Works are

issuing monthly catalogs of locomotives

of recent construction. The April num-
ber is before us, and is a very interesting

pamphlet. The locomotives shown are

mostly for foreign countries, and they

give a very good idea of the difference be-

tween foreign and American locomotives.

For the past four years the Wisconsin
Central passenger cars have been fitted

with iron headlining, made of i-16-inch

material. It makes a very trim and neat

appearance, and is preferable to wood, in

that it is practically indestructible, and
can be formed to intricate shapes at less

expense.

The Leading

Railroads
At Home and Abroad use

GOLD'S CAR HEATING
SPECIALTES.

They're the recognized Stan-

dard the World over. Specify

them in your next order.

"gold"

GOLD
Hose Q)uplers.

Pressure Regulators.

Train Pipe Valves.

Thermostatic Steam Traps, etc., etc.

Gold's Duplex Double Coil Sealed Jet

Accelerator System of Hot
Water Heating.

Direct Steam Heating, Plain Pipe

and Storage Systems.

Electric Heaters.

circulars aod Catalogues ctieprfutly sent.

Correspondence Solicited.

• .

Gold Car Heating Co.
Frankfort and Cliff Sireets,

New York, N. Y.

658 Rookery, Chicago, III.
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H* S* Peters'

Brotberbood

0\)erall$ ii -^i

Are the Best
And

Are Up-to-date

The Safety Watch and
Handkerchief Pocket in

all the coats has saved

many a watch from a de-

structive fall—it will save

yours if you let it.

Heavy 5teel Casting-

The annexed engraving was taken from

a photograph of a steel casting made by

the Lima Locomotive & Machine Com-
pany, Lima, O. This casting, which is

i8 feet long, i8 inches in diameter and

weighs 14,650 pounds, was made at the

company's works by the acid open-hearth

process. It was made for the Midland

Steel Company for use in their works

at Muncie, Ind. Those who examined

this large casting said it appeared to be

perfect in every respect.

Prejudice Against Steel.

For some reason there has always been

a strong prejudice among many railroad

men against the use of steel for purposes

where the material is subjected to severe

stresses. The prejudice has been slowly

$u$pcndcr$ Eikc Cbese
Furnished with Apron
Overalls when wanted,
without extra charge.

Made entirely of sus-

pender webbing, with
elastic cord ends, yielding

to motion in evey direc-

tion — unbuttons from
overall all around—won't
slip off shoulder— one

buckle adjusts length.

Ask your dealer for them, or send for

sample Apron Overall "ICif, charges

with this Suspender, ' ^^« paid.

^ ^ jn

Sample of Suspender alone, charges

paid, for r ive 2c. stamps.

* * :*

R. $. Peters, Dover, n. 3.

cess, and slag certainly cannot add to the

strength of the material.

We regret not having room to publish

the pamphlet, for it ought to be read by

all fair-minded railroad men. The best

we can do is to urge them to send for it,

and to assure them that it will prove very

interesting reading.

The Pintsch gas is now used for light-

ing 83,582 cars in different parts of the

world. Germany takes the lead with

31,335 cars, and England comes next with

16,854 cars. The United States is third

with io,8og cars, and India has 6,356 cars

lighted by this gas. It has been applied

to 3,184 locomotives, 3,121 of which are in

Germany. Not a single locomotive in

the United States has been provided with

this gas. which is a rather surprising

IIEAVi' STEEL CASTING.

yielding before the force of reason and

increase of knowledge, but there are still

not a few superintendents of machinery

who prefer iron for piston rods, crank

pins, and even for axles.

Those who continue to cherish their

prejudice against steel ought to read a

paper on the "Fatigue of Metal in

Wrought Iron and Steel Forgings," pre-

pared by Mr. H. F. J. Porter for a meet-

ing of the Franklin Institute, and to be

obtained from the Bethlehem Iron Com-
pany, Bethlehem, Pa.

It is common to hear men who are

prejudiced against steel say that it is

brittle and snaps suddenly, while wrought

iron does not, because it is fibrous. This

is a paradox, for steel cannot be stronger

than iron and more brittle. All the tests

of iron and steel, under even conditions,

show steel to be very much the stronger

materi,il, and the tests of service point in

the same direction, if they are only read

rightly. What makes wrought iron

fibrous is slag incorporated in the pro-

thing, considering the fine light it pro-

vides.

A recent letter to the Falls Hollow Stay-

bolt Company contains the following:

"In all my experience it is the first hollow

staybolt iron I ever saw that would stand

the tests, and I gave it some hard ones."

It is probably because others feel the same

way and to the reduction m price that

this company reports a steady increase in

sales of both hollow and solid staybolt

iron.

i i i

The Joseph Dixon Crucible Company,

Jersey City, N. J., have published an illus-

trated circular, giving directions how to

use Di.xon's scientific cycle chain graph-

ites, for easy riding. The pamphlet con-

tains information that will be useful to

all bicycle riders, and will be supplied

on application.
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Free Air-Brake Instruction.

The American Magazine League has

recently started a new enterprise in the

shape of a free air-brake instruction car.

which they are taking over the different

roads which are not blessed with a car of

their own, and giving free lessons to any

railroad man who is interested. At pres-

ent this car is at Middletown, N. Y., on

the Ontario & Western Railroad.

This enterprise seems to be commend-

able in every way, for although the ob-

ject of the car is to sell the "Standard

American Encyclopedia and Dictionary,"

there is no obligation to purchase on ac-

count of the instruction, that risk being

taken by the League. The car is in charge

of a competent instructor, and the in-

struction is accordingly valuable, not only

to the men but to the railroads, most of

which are glad to have the car on their

line.

The Encyclopedia which they handle is

one of the best in existence, consisting of

eight volumes of encyclopedia and two

volumes of dictionary, so that both are

combined in one, making a reference

library which is of great value in any

home. A distinguishing feature of this

work is its biographical department, con-

taining an account of about every living

person of note whose work is worthy of

record. It is brief, concise and yet com-

prehensive enough to give all the infor-

mation usually desired, while its accuracy

is attested by the fact that it was edited

under the personal supervision of John

Clark Ridpath, LL. D, It is profusely

illustrated with wood cuts, half-tones and

maps, and, taken as a whole, forms one

of the best works of reference we have

«een.

These retail, in half-morroco binding,

at $60, but on the instruction car they are

sold at about 40 per cent less than this,

and a year's subscription to Locomotive

Engineering is given with each set. We
believe they will make frtends, and we

trust the instruction car will be well pat-

ronized, regardless of the book end of it.

i i i
The Clayton Air Compressor Works,

Havemeyer Building. New York, have

had remarkably good business since the

beginning of the year. During the months

of February, March and April, nineteen

air compressors were sold for operating

pneumatic stone tools, chipping and calk-

tools, air hoists, etc.; nine air compres-

sors for moving and elevating acid and

chemical solutions; four air-lift pumping

plants were installed and placed in opera-

tion; three air compressors were furnished

to rubber works for removing hose from

mandrels, testing hose and inflating tires;

one compressor was supplied for the

pneumatic transmission of messages; two

for oil-burning plants; three for racking

off beer in breweries; one for spraying

brick in the process of manufacture, and

six for unusual applications of compressed

air power. In addition to this number of

air compressors furnished for domestic

use, four were exported to Europe for

operating pneumatic shop plants.

The American Brake Shoe Company,
of Chicago, has been incorporated to

manage all the business connected with

the Diamond "S" brake shoe patents.

Mr. William D. Sargent is president. This

company proposes to watch the opera-

tion of the brake shoes they put upon the

market as carefully as the Westinghouse

people watch their air brakes and the

Galena Oil Company their oil consump-

tion. Experts will be put on the roads to

watch the shoes, just in the same way as

experts are employed by the other com-
panies. The American Brake Shoe Com-
pany have granted licenses for the manu-
facture of their shoes to the Sargent Com-
pany, Chicago; the Ramapo Iron Works.

Hilburn. N. Y.; Parker & Topping, St.

Paul, Minn., and the Central Brake Shoe

Company, Buffalo, N. Y.

A form of rail joint made by the Amer-
ican Rail Joint Manufacturing Company,

of Cleveland. O., has been giving extraor-

dinary service on the Pennsylvania and

several other railroads in the West. It is

a very simple form of boltless joint that

grasps both sides of the rails and holds

them with a most tenacious grasp. It not

only prevents the deflection of the rails at

the joint, but also is a thorough preventa-

tive of rail creeping. It is in use on sev-

eral steep grades where great difficulty

was formerly experienced with the rails

creeping, and it has proved an entire pre-

ventative.

A new catalog has been issued by the

Mason Regulator Company, of Boston.

Mass., for the purpose of telling the world

about the Mason steam pump. This is a

very simple form of water pump, and is

very highly commended by people who
have used it. The catalog, which is very

handsomely got out, shows a variety of

fine cuts of the pump. Those interested

in steam pumps should send for this cata-

log.

We have received from Prof. Wm. S.

Aldrich, head of the department of me-
chanical engineering, West Virginia Uni-

versity, Morgantown, W. Va., a pamph-
let giving particulars about the summer
quarter. Those who are ambitious to be-

come engineering students can obtain this

pamphlet on application to Prof. Aldrich.

The shopmen of the Panhandle shops

at Logansport have raised a very hand-

some sum and purchased a large flag,

which will float from the tower of the

shops. One has also been purchased to

float from the passenger station.

A STANDARD WORK.

FIFTH EDITION.

One Vol. l2nio, 79 Illustrations, 135 pp.

PRICE, $1.50.

SlideValveGears
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An Upstairs Blacksmith Shop.

The blacksmith shop shown in the an-

nexed engraving is where the lighter line

of handwork is done for the Baldwin Lo-

comotive Works. A notable thing about

NEW YORK, JULY, 1898.

Exceptionally Long Engine Running.

One of the most remarkable feats of

long-distance engine running was last

month performed on the St. Louis divi-

sion of the C, B. & Q. R. R. on its

the shop is that it is on the top floor of a through passenger service between Rock

No. 7-

lay-over of twelve hours given at Rock
Island.

The schedule time between arrival of

train No. 49 and departure of train No.

48 at Rock Island is five minutes. No. 49
arrives at 655 A. M.; No. 48 departs at

.\N UPSTAn:>- i;i A. k^.miih siii !'- i..\i,dwin"s.

high building. It is one of the cleanest

blacksmith shops we ever visited, and is

practically free from gas and smoke. This

results from the use of good close forges,

which are connected with a chimney that

carries off the gases. The arrangement of

the shop is made so plain in the picture

that a description is not necessary.

Island and St. Louis. The distance from

Rock Island to St. Louis and return is

520 miles, the return trip being via the

Lewiston and Peoria line. The usual run

for a locomotive is from Rock Island to

St. Louis on train No. 48, where en-

gine is at once turned and serjt back on

train No. 49, when it is cut ofT and a

7 A. M. It was arranged that the engine

arriving on No. 49 should be turned and

started back immediately on No. 48. Start-

ing with train No. 48 Saturday morning,

the engine arriving on No. 49 Sunday
morning and again Monday morning, was^

turned and started back to St. Louis,

whereby six consecutive trips between
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Rock Island and St. Louis were accom-

plished and a total mileage of 1,560 miles

was made from the time the engine was

started from the roundhouse at Rock
Island until it again returned to the

house, tlie engine being in continuous

service.

The engine is a class "A," eight wheel,

17 X 24-inch cylinder, 56-inch wheel cen-

ters, fitted with the Eckerson grate and

ash pan, by which means the fire was at

all times in first-class condition and ash

pan clean.

There were burned in making this 1.560

miles. 39 tons of coal, or an average of 40

miles run per ton of coal.

There were used 5J-'S pints of valve oil.

making 283.6 miles to the pint of valve

oil, and ilK pints of lubricating oil, or

Compound Consolidation for Russia.

The Vauclain compound consolidation

engine here shown is one of a group re-

cently built by the Baldwin Locomotive

Works for the South Eastern of Russia.

In many respects it is a representative

American consolidation engine, the for-

eign peculiarities consisting chiefly of

copper firebo.x and straight boiler.

The cylinders of the engine are jy/z

and 23 X 26 inches; the drivers are 50

inches diameter; the driving wheel base is

13 feet 5 inches and total wheel base 21

feet 4 inches. The total weight is 131,350

pounds, of which 115,000 pounds are on

the drivers. The diameter of the boiler

is 64 inches and it contains 259 tubes, 2

inches diameter and 13 feet 6 inches long.

The firebox is 7 feet long and 45 inches

Qraphic History of Austrian Loco-

motive Works.
In connection with the foreign-looking

locomotives shown on the following

pages, we received from Mr. Hermann
Von Littrow, of Neustadt, near Vienna,

the pictures and the following letter;

"Your twelve historical charts of loco-

motive types were not only interesting to

your American readers, but also we on

this side of the pond were fond of this

brief history. So we think your Ameri-

can readers will read with interest the

history of the greatest Austrian locomo-

tive works, and see the types produced

by them.

"The locomotive works erected by Wen-
zel Gunther in Neustadt. near Vienna,

1S42. began working on an American

COMPODND CONSOLIDATION FOR RUSSIA.

135-7 miles to the pint of lubricating

oil.

All engines on the St. Louis division

are handled in what is known as the pool

system. There are eight passenger crews

stationed at Beardstown. and these crews

take the engines from Beardstown to St.

Louis and return, or Beardstown to Rock
Inland and return, according as their

"turn" catches the trip. By this system

tliere was no other effort or arrangement

necessary to enable the engine to make
this great mileage than that it should be

in good running order, and a quick turn

given it at Rock Island. When cut off at

Rock Island it might have again been re-

turned had it been necessary, but it was
thought best to cut oflf the engine for

boiler washing. When washed out the

water was not unusually muddy or the

boiler in much different condition than

when its ordinary trip is tnade.

wide, and has 130.48 square feet of heat-

ing surface. The grate area is 26^ square

feet. The tubes present 1.813.77 square

feet of heating surface, the total heating

surface being 1,944.25 square feet.

^jy ^Jf Q7

If ocular proof were needed to convince

anyone of the invincible determination of

the Hobo to "get there," it was furnished

a short time since on the Milwaukee road.

Two representatives of the leisured tribe

were observed in a stock train loaded with

hogs on the way to Chicago. They con-

tentedly occupied the center of the upper

deck in one of the cars, while the porkers

were huddled at either end. It was not

easy to see what advantages obtained in

this method of travel over the stereotyped

berth on the truck, but there must have

been some attraction. Only an iron nerve

inured to the toughest luck could volun-

tarily choose such a mode of transit.

Norris engine (see Fig. i). which was

purchased in your land in 1838. For heavy

coal trains on the Northern Railroad

they constructed the peculiar type (see

Fig. 2), which was nothing but the old

.American imported engine with a coupled

instead of a bogie wheel. The locomotive

'Neustadt' (see Fig. 3) was erected in

1851 for the famous Semmering Railroad,

with its 2Y2 per cent, grades, the first real

mountain railway in the world, with the

beautiful Payerbach loop about seven

miles long. This machine, of the well-

known Meyer and Fairlie types, was not

\'ery successful in practice, so it was sub-

stituted by the Enghert engine (see Fig.

4), of which type over one hundred were

built for Austrian and French lines, espe-

cially for heavy mountain service. The
Enghert type is a tank engine with a ten-

der bogie containing the coal bunker, and

sustaining a part of the locomotive's



July, i8g8. LOCOMOTIVE ENGINEERING. 333

f«^

m

.-•^jgji::ss^ I
H'mt^

-3l«9KSSssia*fe-fe>S!r^^a(«»»5^aE?¥^i

nl.

CUArillO HISTOKY OP AUSTRIAN LOCOMOTIVE WORKS.



334 LOCOMOTIVE ENGINEERING. July, 1S98.

weight on its frame. Fig. 5 is a common
passenger engine, built in hundreds up

to the beginning of the seventies for al-

most all .Austrian railroads.

"In 1861 George Sigl, the owner of the

ancient Norris Locomotive Works, of

Vienna, bought the Neustadt Works, and

began exporting, especially to Russia.

Fig. 6 shows a goods engine for the

Moscow Kursk Railway. Figs. 7 and S

are the standard goods engines for Hun-
garia. In 1875 the Neustadt people came
back to their original American models,

with a passenger engine for Finland State

Railroad, in Russia (Fig. 9). Heavy eight-

wheelers for Italy, especially the Mont
Cenis (see Fig. 10), and Russia (Fig. 11)

followed. The stiff express engine. Fig.

12, was built for the Prussian State Rail-

ways.

"In the year 1875 the works came into

ing wheels, much the new Baldwins of the

Atlantic Coast line. This engine is fitted

with Cook's safety valves, manufactured

in Austria; speed recorder and steam

sanding apparatus. The first .\ustrian

consolidation compound for the State

railways is shown in Fig. 20. The appli-

ances are the same as in the former en-

gine, except that this engine is fitted also

with simple and automatic vacuum brake.

These engines now pull freight and ex-

press trains on theArlberg line, with 3 3-10

per cent, grade. I hope to bring in an-

other issue views of Austrian cars and

railroad scenery."

A Pneumatic Flanging: Clamp.
The trend of improvement in boiler-

shop tools is well shown in our engraving

of a flange clamp operated by air. In

squeezing style of the past for holding

a sheet up to its work during the flanging

process, and it has the advantage of losing

no part of a heat through slow manipu-

lation of the clamps—their work is in-

stantaneous. This tool was designed and

built by Superintendent of Motive Power
Barnes, of the Wabash Railroad.

How Noises Affect Sleep.

Hotels doing duty as railway stations

are not so bad to sleep in for those who
are inured, by association, to the clangor

of switch engine bells, the banging of

coupling cars, or the hoarse invitation to

the engineer to "come ahead about two

cars." All these sounds are as a mother's

lullaby to railroad ears, but they would

not allow an eye to close in slumber for

those unused to them. On the other hand.

pr -30- M

Locomvthe EngintrerHg

PNEUMATIC FLANGING CLAMl'.

the hands of a receiver, and afterwards a

new company, the Wiener-Neustadt Lo-

comotive Works, bought them for re-

opening. The works were widened; the

first engines turned out were built on the

Fairlie principle (Fig. 13) for the Cau-

casian railways; types for Austrian State

branch lines (Figs. 14 and 15) followed.

A lot of street tramway engines (Fig. 16)

was delivered in and near Vienna and

Budapest, and seventy engines to France

(see Fig. 17). In 1885 express engines,

especially for Austrian State railways,

were built exclusively on the American
pattern. The newest express type on this

road. Series 6 (Fig. 18), a Goldsdorf

compound, is as nearly a modern Ameri-
can express as the old turntables per-

mitted. The '4,000' engine of Neustadt

Works (Fig. 19) resembles, with it= trail-

this case the machine was designed with

the object in view of using air to put the

clamps under pressure, and the two cylin-

ders were therefore cast in the lower

frame, the top of which is ffush with the

line of the floor. The cylinders are 20

inches in diameter, and have pistons fitted

with the usual leather packing, but of

peculiar construction otherwise, being

cored for lightness and made to fit the

cylinder the full length, to serve as guides

and keep their alignment while raising

and lowering the clamp.

There are 10 feet in the clear between

the housings and a movement of lO inches

between clamps. Air applied to a flanging

tool is probably one of the best uses it has

ever been put to in aiding the output of

boiler-shop tools. It would appear to be

a long stride in advance of the screw-

th6 effect of lesser disturbing sounds is

equally as bad to those that can get sweet

repose in a boiler shop. We are reminded

of this by an engineer who had been as-

signed a room in one of these hotels, on
the side farthest removed from the din of

trains. It was too still for him. He com-
plained of the murmur of a little brook
coming down over the rocks near his

room.

s i i
A New York genius has patented a lo-

comotive having a return tubular boiler

which brings the stack just in front of

the cab. He proposes to force a pulver-

ized fuel into the fire so that the draft

from exhaust is evidently not necessary,

but it is generally wise to consider exist-

ing conditions before tackling any great

engineering problem.
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Some Dickson Engines for Export.

The Dickson Locomotive Works have

recently completed the two small engines

which are shown below, for service in dis-

tant lands.

The "Sanyo" is a 42-inch gage engine,

with its total weight of 43.550 pounds on

its six drivers. The cylinders are 12 x 16

inches; steam pressure, 150 pounds: driv-

ers, zi inches in diameter; boiler, diam-

eter, 36 inches; brass tubes (91), 1%
inches diameter; heating surface, 309.5

square feet: grate area, 7.69 square feet.

The boiler is of %-inch s.teel. and the

in all directions, that the labor problem

is becoming a very serious one not only

for us, but for nearly all the other new
works. The effects are also felt among
the older concerns who have already been

through the mill, gathering together and

breaking in a sufficient number of work-

men for their own requirements, as, of

course, the logical result of a restricted

labor market is to raise the standard of

wages, and employers are finding it neces-

sary to raise wages in order to keep their

men together. We have found it ab-

solutely necessary to follow the policy.

A UEUENT DICKSON ENGINE FOR JAPAN.

now Russians, and I must say that some

of them are extremely efficient men, both

witli regard to their knowledge of their

business and to the discipline which they

maintain in their departments. Our first

engine was turned out several weeks ago.

and after running for a while on a local

road was ordered back to the shops by

the railway officials, where it was taken

almost entirely apart again, so that the

condition of all the moving parts might

be examined, measured and tested. It

seems rather a curious performance, but

at the same time no one can gainsay the

fact that by these means it is almost ab-

solutely impossible that bad workman-
ship or material should pass unnoticed."

In a recent issue of Engineering there

are diagrams showing the distribution of

the railways of the world. The United

States leads, of course, all other countries,

with about 184,000 miles of road. Ger-

many and France follow with about 28,500

and 26,000 miles, respectively. In miles

of railway per 10,000 inhabitants South

Australia and Queenstown lead with 53.6

miles: the United States has 26.6 miles:

France, 6.5: Germany. 5.5, and the United

Kingdom, 5.3 miles. In length of railway

per 100 square miles, Belgium leads with

crown sheet has radial stays and two rows

(in front) of sling stays.

There are two side tanks, each holding

250 gallons, while the coal capacity is

2,500 pounds.

The other is a little engine of 12.100

pounds, all on drivers, with cylinders 5^2

by 8^ inches, probably to conform to

their previous engines. It is a 3-foot

gage, carries 180 pounds of steam and
has a 23-inch boiler. The firebox is 19

inches wide by 24 inches long, making a

grate area of 3.16 square feet. Total heat-

ing surface is 97.7 square feet. The boiler

is J^-inch steel, but the firebox is of cop-

per. Driving wheels are 24 inches in

diameter. The side tanks carry 50 gal-

lons each and only 500 pounds of coal are

carried. Both of the engines are slightly

under size now, but they may grow.

Notes from an Engineer in Russia.

Mr. W. F. Dixon, chief engineer of the

Sormovo Works, Nijni Novgorod, Russia,

is very well known to a great many of our

readers through his long connection with

the Rogers Locomotive Works, and we
feel that anything he has written about

Russia will be read with interest. Among
a variety of interesting items which he
recently wrote in the course of a private

letter to the president of this company, he
said:

"We have got our shops into pretty

good shape here now, but are still troubled

by the scarcity of good labor. Industrial

Russia is growing so fast just now, and
so many new industries are springing up

I- ANOTHER FOR BRAZIL.

which I believe to be the correct one in

almost all circumstances, of getting in

young fellows with little or no mechanical

training and laboring with them until they

become sufficiently expert to turn out a

reasonably fair quality of work. With

erectors, fitters and so forth, however, it

is not feasible to pursue this policy to any

great extent, as it is necessary that these

men should know something when they

start in, and it is with these that we have

had, are having, and will continue to have

for some time yet, our greatest difficulty.

Of the Americans that I brought over

with me hardly any remain, and I am now
practically alone. .All the foremen are

30.3 miles, followed by the United King-

dom with 17.3 miles: Holland, 14; Ger-

many, 13.7; Switzerland, 13.6; France.

12.1; the United States has 5.9 miles of

railway per 100 square miles of territory.

Our contemporary thinks the truertest by

which the various countries should be

credited, and that which best determines

the relative encouragement to agriculture

and manufacturing, is the extent of rail-

way per 100 square miles of territory.

Air-brake pumps are not economical

air compressors for shops; they were not

designed for that work.
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The Barnes Balanced Valve.

A balanced valve having some points

with a strong flavor of originality, is that

designed and patented by Superintendent

of Motive Power Barnes, of the Wabash
Railroad, and illustrated herewith. The

full-sized part of a longitudinal section

will perhaps give a clearer conception of

the balance part of the device than will a

first reference to the details. This view

shows a cast-iron frame surrounding the

valve, with a recess equal to the width and

depth of the balance strips, on its inner

face.

There are four balance strips ^ x 1^4

inches, carried in position by the frame,

which is i^ X 2^ inches in the over-all

dimensions of its cross-section. Both the

frame and strips are cored for lightness.

The combination is held up to the balance

plate by four helical springs, made of Ger-

Drivlng Box Brasses.

It is a fact patent to every locomotive

man that the driving box brass of the

shell type is open to improvement in de-

sign, it being of a weak and flimsy char-

acter at the front and back sides; that is,

the lower surface of the shell, which at

best has an effective bearing only to the

center of the journal, and withal so thin

as to be practically of no value when con-

sidering the remainder or crown part of

the brass. This is shown by the facility

with which it gets loose in the box, and

the lesson conveyed is, that the brass has

not a proper thickness to resist the stresses

transmitted through the cylinders.

Heat will also produce a distortion of

the brass, causing it to leave the walls of

the box, but the terrible blows received

from the journal, augmented as wear takes

place, is the main cause of disturbance.

pears to have been very successful, and

there is no good reason why it should not

be so on locomotives, if correctly de-

signed.

s i s
Fads and Fancies—No. 7.

The hammer blow scare was respon-

sible for the subject of our chart this

month, which will be remembered by

many as the much-talked-of "Shaw" loco-

motive, which astonished the natives in

many places and broke crank pins with

surprising regularity.

The design, including many of the de-

tails is almost identical with the locomo-

tive built by Haswell in Vienna, Austria,

in 1861, and if there were any improve-

Cast Iron. 4 Pieces

jA)C<*motire Engineering

Cast Iron. 4 Pieces

BARNES BALANCED VALVE.

man silver wire 0.125 inch diameter. It

is seen that the balance strips have a very

deep bearing between the valve and frame,

and since the strips are carried by the

frame, there must be a constant depth of

support to them on the outside face, no

matter how much wear takes place, nor

what the lift of the springs. This condi-

tion of things tends to reduce the liability

of cocked or broken strips, as has been

found in service. The springs placed at

the ends of the frame would seem to exert

a more equable pressure on all the strips

than is possible with a long spring under

each individual strip, for the reason that

it is a delicate undertaking to attempt to

make four fiat springs of the same degree

of elasticity. On these grounds it is not

unreasonable to expect a continuance of

the good results so far shown by this

style of valve balance. The dimensions

shown are from a ten-wheeler.

and one that should be provided for by

more metal. A brass made in three sec-

tions, one at the crown and at each side,

was introduced many years ago, and is

still used on some roads, to overcome the

weakness under discussion. The advan-

tage of such brasses is, that they are dove-

tailed into the box, and can be fitted so as

to stay, owing to the shape of the bearing

surface.

We note from the Railway Herald that

the Grand Central Beige Railway has been

using, for some time, a brass formed of

three sections, top and one at each side,

the top section carrying the static load,

and the sides, which are adjustable, taking

care of the horizontal thrust. The ad-

justment for wear on the side sections is

made by a wedge between one of the sec-

tions and the box. This method of keep-

ing brasses in service after they have re-

peatedly reached the "pound" stage ap-

mcnts they are not visible and did not de-

velop in practice.

Probably most railway ofticials remem-
ber the fervent appeals of Mr. William E.

Lockwood in behalf of this engine, and
the persistency with which he advocated

its merits, dwelling on the imminent

danger of the hammer blow, and cannot

help admiring the energy which was
wasted in a hopeless cause. That it is

balanced none will deny, and the same
may be said of the "Strong" compound,

but few are sufficiently alarmed about the

hammer blow to wish to add features ten

times as bad.

The Shelby Steel Tube Company have

received another contract from the United

States Government for boiler tubes. These

are for the boilers of the new torpedo

boats which are now under construction.
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American Locomotives for Egypt.

The two locomotives hereby shown are

representatives of two orders recently

filled by the Baldwin Locomotive Works
for the Egyptian Government. The Gov-

ernment was in a great hurry for the lot

of 8-wheel engines which were for use in

The 8-wheel engine is for a 42-inch

gage road and has cylinders 15 x 24

inches: drivers 60 inches diameter. The
weight is about 73.000 pounds; the boiler

is 48 inches diameter and has 163 2-inch

tubes. The engine is almost wholly of

the American type, but the tender has a

der is of the usual European style, and the

steel cab has a somewhat familiar look.

"A Modern Blacksmith Shop" is the

title of an illustrated pamphlet recently

issued by the Buffalo Forge Company^

sik a H

LOCOMOTIVES FOIt EGYPT.

the railway extension to the Soudan, and

the order was placed in the United States

because it would be filled much more

quickly than it could be done by any loco-

motive building firm elsewhere. The en-

gines were delivered on shipboard four

weeks after the order was received.

mixture of American and European fea-

tures.

The mogul engine was built for a road

of standard gage and has cylinders 18 x

24 inches; drivers 6o^4 inches diameter;

the weight of the engin; is about 100,000

pounds. It will be noticed that the ten-

Bulfalo, N. Y. It is profusely illustrated

with tools for blacksmiths, and has a half-

tone picture of what has been spoken of as

a palatial blacksmith shop. Blacksmiths

will find the pamphlet a valuable acqui-

sition to their collection of reference

matter.
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Some Shop Improvements.

In the Wilmington shops of the Phila-

delphia, Wilmington & Baltimore Rail-

road, we recently saw some evidence of a

disposition to stay in the front rank of

correct shop management, which, reduced

to its lowest terms, means simply to do

work on mechanical lines, and furnish

facilities so it can be done. There is per-

haps a greater variety of work handled in

this shop than in the average railroad

shop—that is, work not coming strictly

within the scope of what is known as loco-

motive work. Among examples of this

versatility in shop practice may be men-
tioned a large armature undergoing a re-

winding, also a 15-foot exhaust fan for

clearing a tunnel on the line, of smoke
and gases. This shop has for years been

noted for its high order of work of which

the dynagraph car of the Pennsylvania

Railroad is a sample.

One of the recent improvements is the

placing of the tool-room equipment on a

raised platform or balcony at one end of

the machine shop, access to which is by

means of a cast-iron spiral stairway. In-

cluded among the tools is a tool grinder

which has been improved by making the

vertical movement of the tool head over

the face of the grinding wheel entirely

automatic. This was accomplished by

removing the hand lever used for the pur-

pose, and replacing it with a crank mo-
tion to actuate the head, largely increas-

ing the efficiency of the machine.

The tool room is directly under this bal-

cony, which made necessary some con-

venient device for elevating and lowering

tools between the repair point and place

of storage. A little elevator operated with

air was devised for this purpose, consist-

ing of a 4-inch pipe extending from the

floor, on which travels a small table or

tray that is guided by three wheels; the

ERECTING SHOP—SORMOVO LOCOMOTIVE WOIiKS.

pipe forming the guide as well as cylin-

der. A piston fitting the pipe is connected

to the elevator table by means of a steel

cable which passes over a sheave at the

top of the pipe. The piston is weighted,

and in operation an application of air

forces it up, thus lowering the elevator;

while exhausting the air from under the

piston allows it to drop by gravity and

raise the elevator with its load, which is

always less than the counterweighted

piston. This arrangement of raising and

lowering is seen to be directly opposite

to the general conception of such devices.

A system of heating feed water and

supplying the shop boilers is in successful

use here, in which the exhaust system

from the shop engine and also from the

air compressors is taken to a series of

heaters located directly in front of the

boiler battery. On top of these heaters
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The Sormovo Locomotive Works.
The Sormovo Works are interesting to

Americans, as representing the planting

of American ideas in locomotive building

on Russian soil and the installing of many
American tools for this purpose.

Two of Mr. Walter F. Dixon's assist-

ants, F. M. Stevens and his son, have
from time to time favored us with photo-
graphs and details of their work, and now
send us a series of photographs showing
in a graphic manner the growth of the

plant, from the walls of the first building

to the first locomotive which has been
turned out. These show that in about

twenty months from the breaking of

ground for the works the first engine was
ready for testing, which was only seven

teen months after the tools were shipped
from America.

The pictures show an interesting story

of progress, and we reproduce five oi

them illustrating the first engine in the UUSSIAN OFFICIALS.

lying telegram announcing that the first

Russian standard locomotive built in Rus-
sia with American machinery and under
.'Vmerican superintendence has made its

trial trip successfully.

In congratulating you upon the success-

ful result of this first attempt to introduce

into Russia American methods in the

construction of machinery of this sort. I

beg you also to convey to the officers of

your company the expression of my satis-

faction that the first fruit of this conjoint

Russian-American enterprise proves the

practicability of the harmonious union of

Russian and American labor. I sincerely

trust that this may be but the harbinger

of a close and widely extended industrial

alliance between our two countries, al-

ready so full of warm sympathy for each

other, the promotion of which the Presi-

dent has deeply at heart. I am, dear sir,

your obedient servant.

(Signed)

EtTHAN A. Hitchcock.

THE FIRST liOllN.

erecting shop: the erecting shop later, or

with more work in sight; still another

view of the erecting tracks with our

friend Mr. F. M. Stevens on deck; the

first engine under steam and ready for

the test, and a group of Russian officials

seated on one of the big boring mills.

Even government officials cannot always
resist the temptation to cast an eye at the

camera, as can be seen by the gentle-

man on the right.

The accompanying letter from the

United States minister to St. Petersburg
may also be interesting as recognizing
the work done by Mr. Dixon and his as-

sistants in establishing this plant:

[copy.]
Embassy of the United States,

St. Petersburg. April 8. 1898.

Mr. Walter F. Dixon, Chief Engineer of

Sormovo Works. Nijni-Novgorod:
Dear Sir— I am in receipt of your gniti- liKADY FOIi 'I'HK TKST.
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Hractical Letters from Practical iVien.

All letters in this Depaitincnl must have name of author attached.

A New Check Valve.

Editors:

I enclose sketch of a possible some-

thing new in checks. A is the out-

side valve case, B is the outside valve,

C is the movable valve seat, mak-

ing a joint on the lower part of the

valve case at D and on the end or flange

of the check pipe at E; all being held in

place by the usual nut F. (7 is a flange

(bolted to boiler in the usual way) and

witli an extension into the boiler, mak-
ing a seat for the inside valve //, which is

is seated. The opening of the globe valve

is a precautionary measure, before any

attempt is made to loosen the check-pipe

nut P. You will notice that the outside

valve seat is not a part of the valve case,

but inserted.

We don't have to unscrew the top of the

valve case and try to fish out the valve, as

in general practice. The set screw shown
is to regulate the lift of the valve, if

thought best. It will be further noticed

that the seat of the inside valve is round-

ing; it is made so that, in case of an emer-

rm

m
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an ordinary four-winged valve with a

round stem /, which passes through the

guide K to preserve the alignment of the

valve. The inside cuts no figure in gen-

eral service, and only comes into service

in case the outside case is carried away
in a wreck, or when it is desirable to work
on the outside check, when the engine is

under steam. If at any time it is desired

to remove the outside check valve for re-

pairs, and there is pressure on the boiler,

there is a small globe valve (not shown)
screwed into the valve case at the dotted

circle L. This globe valve should be

opened suddenly, allowing any steam or

water in the check case to escape, also

telling us whether or not the inside valve

gency, the valve may crush through any

scale that may be on the seat. No, it is

not patented. Use it.

\V. DE Sanno.
rattejo, Cat.

Full versus Partial Throttle.

Editors:

It appears to me that E. L. Ranch. June
issue, does not, intentionally perhaps,

touch the salient point of the question of

wide open or partially closed throttle in

its relation to the economy of coal con-

sumption; either that or I do not under-

stand the question. I assume the ques-

tion to be whether, so far as economv of

coal consumption goes, it is better that

"you have hooked up your lever as far as

will do the work," etc., or dropped it

down where the engine will do somewhat
more work and throttled a little lor the

purpose of throttling; throttled by design,

and not by accident or for convenience.

This is a question not so well settled in

stationary or locomotive practice as it

ought to be.

In the instance of stationary engine

practice, it presents a problem that would
probably have been solved before this, had
it not been for the advent of the automatic

cut-off engine. The craze—a rather nat-

ural one—for automatic regulation, pure

and simple, led its advocates, and leads

them to-day, to tolerate nothing to which
the appellation of throttling can be ap-

plied. Along with advantages that can be

most justly claimed for automatic cut-off,

it would be more than strange if some
claims of a negative character were not

made for it. For an automatic cut-ofi en-

gine, with a given steam pressure, there is

an uncertain—or at least not very certain

—most economical point of cut-off; a

point below which it is the reverse of

economical to carry expansion. Speak-
ing of pressures ordinarily employed, say

this point is at quarter stroke; but if the

load remains constant and the steam pres-

sure is increased, there will be a gain in

economy, notwithstanding expansion has

been carried too far. The gain from
higher steam pressure more than balances

the loss from too short cut-off. Why this

is so is a point not as clearly shown as is

desirable. Just how, under the cir-

cumstances has higher steam pressure

wrought for superior economy? It can

be readily enough seen that if along with

increased steam pressure had gone a cor-

responding increase in load, resulting in

substantially the same terminal pressure

as in the instance of the lower pressure, a

unit of work would have been done at less

cost than when the lower pressure was
employed; but why it is done at less cost,

notwithstanding the loss from too low
expansion, is not so plain. Mind I do
not say that it cannot be explained, but

that the reason is not so apparent. .\nd

this brings forward the question of

whether or not, in locomotive practice,

when the work can be done at short cut-

off—or at any cut-off— it is better to ex-

tend the point of suppression and throttle

down. The question is, if in the instance

just cited the higher pressure is throttled

down so that the terminal pressure is

about the same as when the lower pres-

sure is employed, the economy would not
be still better. While the difference in

conditions, constructive and operative,
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woul^ make the effect different in degree

as between a stationary and a locomotive

engine, the difference would be the same

in kind. An exact test is wanted; a test,

I should think, could be made with the

experimental locomotive at Purdue Uni-

versity that would settle the whole matter.

I remember at one time, more than

thirty years ago. in conversation with a

very observing locomotive engineer, he

took a decided stand, in substance, that

there was no economy in cutting off much,

if any, earlier than one-third stroke. I

believed to the contrary, and to settle the

matter for ourselves and for that engine,

we put two new notches in the quadrant

of his engine, the one for a cut-off at a

little earlier than one-quarter stroke, and

the other for a cut-off at a little earlier

than one-third stroke. His train was sucli

that the run could, for the most part, be

made at the shorter cut-off. We tried

the run one day my way, which was with

full throttle as much as possible, and the

next day his way, which was to throttle

practically all the time. While there were

no very fine lines about the test, if you
could dignify it by that term, we both

agreed that I was beaten, he quite em-
phatically, and I not quite so much so.

At the time I attributed the discomfiture

of a full throttle to other causes, but I

have been growing less certain of my
ground for doing so ever since. The
steam pressure was. that rather common
to the time, viz., 125 pounds.

F. F. Hemenw.w.
New York.

Broken Spring Hangers,

Editors:

I read the paragraph in your May num-
ber (page 227) about the Japanese en-

gineers who were wise after the event, and
showed beyond doubt that there was

nothing left for that hanger to do but

break. I have a great respect for Japanese
engineers, as, in fact everyone must have

who likes to see people trying to lift

themselves out of a rut and "get a gait

on them." But I guess they are hardly

qualified just yet to sit in judgment on
Uncle Sam in the matter of locomotive

designs. They have doubtless studied the

subject tremendously, and know about all

that is to be learned in that direction

second-hand, at least so far as we've gone.

When, in addition to this praiseworthy

feature, they have had about twenty years'

experience building locomotives them-

selves, we shall be ready to listen to them.

Have often run across these young Japs

in England, where they go to the various

railroad works for a term of pupilage, as

is also the case here, at Baldwin's and
other firms. My chief recollection of

them is that they were extremely mathe-
matical and very enquiring. But it's no
good blinking the fact that all the books
and colleges in the world won't teach a

man to design a locomotive. Knowledge
of this kind, how^ever, coupled on to a

wholesome dose of practical experience,

is what goes. I say this, bearing in mind
the good work that has been done at Pur-
due, etc. Working along those lines, the

investigators will always, and gladly, be
listened to. There are many points that

can be experimented on and well ob-

served in the laboratory. Railroad men
are indebted to Professor Goss and the

Purdue plant for many things; but if he

were to begin and tell them that they

make their main and side rods too heavy
(not but what they often do) or their

motion pins too large (or the reverse),

or put too few cylinder studs in—but

there, he wouldn't!

The part of your paragraph that struck

me particularly was where the engineer

in question "concluded that the factor of

safety was too low." Well, in a sense,

that's certainly hard to gainsay, as regards

that particular hanger. But it by no
means follows that the hangers, taking

the general design, were not big enough,
or else more of them would have broken.

Consider the number of things affecting

the question. This particular hanger

might have been of inferior iron, or have

been in the fire a little too long, or

—

something else. Thus, if it were defective

in any such way, of course the safety factor

was too low, for the safety factor is sup-

posed to take into account everything,

those contingencies which we know to

exist, but cannot exactly estimate, being

liberally allowed for. It would be inter-

esting to see this gentleman's calculations.

I don't believe the hanger was too weak,

or. at least, that it had too little metal in

it. We don't often err over here in that

direction, as you will doubtless concede.

I am reminded of something in this

direction that occurred in my own work
many years ago. Had designed some
locomotive spring hangers, as in annexed

sketch. Fig. i. There was to be about

8.000 pounds on each spring. I made the

hanger I'/i inch in diameter. Now. a

spring hanger has to carry about as live

a load as one could well imagine, especial-

ly on a bad road, and with no equalizing

gear; so. although the fact of its being a

spring hanger is in its favor (forthe shocks

are mitigated by the elasticity of the

spring), still it's as well to allow a nomin-

ally low working load. The hanger here

shown had about 4.OOO pounds per square

inch, static load. The ultimate tensile

strength of the iron was about 52,000,

giving an apparent safety factor of 13.

(As a matter of fact, I always like to figure

on the elastic limit; that's the right thing

to go by. But I bow to common usage,

and give the safety factor as 13, for the

sake of comparison.) Well, soon after

these engines were put on the road a

couple of them broke, at a. Fig. 2. The
Chief tackled me on the question, and ad-

vised making them iJ4 inch. I was loath

\-.,

(C:^:

^

Fig. a

to do this, as I felt sure it was not merely

a matter of insufficient metal. A inargin

of 13 ought to stand anything met with

in a locomotive. As far as could be seen

from the fracture (which was oily and
dirty), the iron was good. Noticing, how-
ever, that the fracture ran in the direc-

tion shown, I sent over for the lower part

of hanger, and then found it had been fast

on the pin P. The hole showed that; it

was clogged up all dry and rusty, and
had to be forced off, as was easily seen

from its appearance. The oil hole was
bunged up, as holes in spring and brake

gear, etc., generally are. What had hap-

pened seems clear enough. As the en-

gine rides up and down on her springs,

the latter straighten out, and therefore

the distance between centers

—

L, Fig. i

—

keeps continually lengthening and short-

ening; thus the hangers have to move
back and forth laterally, as shown dotted

in Fig I. (The amount is exaggerated for

clearness.) Now, in the case in question

the hanger couldn't work on the pin P. as

the joint had stuck fast, so the only thing

left for it to do was to work within itself,

as shown exaggerated at N. This con-

tinual "come and go" had evidently at last

caused it to fail.

Well, the Chief stuck out for i;4 inches,

so there was no more to say. I at the same
time, however, suggested the propriety of

giving the oil holes a chance to fulfil

their natural function.

Now, the above may or may not have

been the cause of failure. It certainly

seemed not unlikely, although, of course,

the side motion of the hangers was much
less than shown in the sketch, the total

variation of L being about 9-16 inch.

Assuming, however, the cause of failure

to have been as shown, or at least mainly

contributory thereto, the incident may
serve to remind some of your younger
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readers engaged in design that it by no
means suffices to know merely the dead

or static load. If we were concerned only

with computable stresses we could soon

fix matters and go on our way rejoicing;

but there is more to be considered

than merely the strength of the piece

under the steady pull of a testing machine,

and the dead load estimated to come upon
it. The case in point shosvs how mere
calculation may sometimes fall short of

what is required. The scientific enquirer

or theorist can deal all right with known
data; but there are also the unknown data

—those not on the surface—that call for

recognition. Information on this liead is

not, as a rule, to be found in books, at

least not those written by arm-chair en-

gineers. Where books are put together

by men who have been through the mill

(and locomotive literature in this country

happens to be well o)T in this respect),

they are invaluable, especially to those

who have rubbed shoulders with actual

working conditions, and therefore see at

once what is meant. To them a hint is

sufficient; they know right away what the

writer is driving at. A couple of lines

puts them on the right track, which they

are not slow to follow up; whereas a

whole page wouldn't do as much for the

uninitiated. It has always seemed to me
that books are really most suitable for,

and can be made best use of by, men who
have already learned something of the

subject first-hand. You needn't be afraid

of injecting too much theory into a man
who has a lot of practical experience to

keep him straight. He's not likely to go
off on false tracks. He can always pick

out the wheat from the chaff; he won't

waste his time in running after false gods,

as book-learned men often do.

In conclusion, should like to say a word
about the "if it breaks, make it bigger"

type of engineer—a class now getting

rarer, let us hope. Whenever a breakage

occurs, there's a reason for it. It's a

wholesome practice to persist in remind-

ing oneself of that truth. There's a rea-

son for every action and every failure, no
matter how apparently inexplicable. The
right thing to do is to search diligently

for it, and not, as is often done, seek

refuge in a reckless piling on of the metal;

that's only one way out of it. If what
seems likely to be the cause is found, but

cannot be eliminated or mitigated, there's

nothing for it but to make the part larger.

An analogous case to the spring hanger

here considered, seems to me to be that

of the staybolt. If we had only the pull

due to the steam pressure to consider, our

path would be one of roses. But there is

the continual bending due to the relative

motion of the firebox and outer shell,

caused by variations of temperature. This,

combined with the direct stresses, is what
does the damage. The man who goes to

work and figures only on the direct pull

is likely to get left. Of course in the ma-
jority of cases this is done, and no harm

results; but that is simply because the

margin of safety as against the direct pull

(lo or 12, as a rule) is drawn upon, and
thus keeps matters straight. But he who
is aware only of the direct stress is in the

same boat with him who only thinks of

the static load on a spring; they've both

something to learn, and sooner or later

will design things that'll "bust up."

H. ROLFE.
Scranton , I\i.

Briggs Balanced Slide Valve.

Editors:

As I am a reader of your interesting

paper, and have been for the past ten

years, I have seen a great deal published

in your paper about balance valves. I

herewith enclose a blueprint of my bal-

ance valve. You can very readily see that

Balance _Pl.at_e

packing ring B. I hope this will be of in-

terest to the readers of Locomotivi; En-

gineering. If anyone has any criticism

of this valve to make, I should like to

hear it.

R. II. Briggs, Jr.
Aiiwry, Miss.

Air and Electricity in Shops.

That both compressed air and electricity

have their place in shop work is shown in

the Brooks Locomotive Works, at Dun-

kirk, N. Y, Here there is a good power

plant of both kinds; the electric power-

house furnishes light, power for the

transfer table, and also power for many of

the large tools which are independently

driven.

The other power-house adjoins the first,

and contains two compressors, one being

Balance Plate

Inside ring broken here

a Balance Ring
b Packing Rings
c Clamp Bolt
d Release
e Cone

Fig. 3 'S-
Locoiiiotiw Eiiyl'iccring

Fig. 5

BRIGGS BALANCED SLIDE VALVE.

it will require very little explanation as

to the operation of this improved balance.

This balance consists of four parts—cone

E, two packing rings B and joint ring A.

The packing rings are cut as shown in

Fig. 4. To break the joints these rings

are pinned together. To prevent the cuts

working around, they are also ground on

cone E, to prevent any leak at bottom of

packing ring. They have a ball joint on

top with joint ring A perfectly ground to

them. Joint ring A is a nice, neat fit on

cone E. Now you can very readily see

that it is impossible for this valve to blow,

as the greater the steam pressure on the

outside of packing rings B the tighter

ring A will be on balance plate. I give

these rings only 1-32 inch compression.

I have this valve in one of our engines,

and she is as tight as a corked-up bottle.

.Another advantage this balance has— it

balances to outside diameter of outside

an Ingersoll-Sergeant, of the compound
type. In the same house is also the

hydraulic pump for the riveters and flang-

ing machines. The air is used for hoists,

pneumatic chipping hammers and drills,

for tapping and putting in staybolts, as

well as for blowing up bicycle tires. The
two, or rather three, forms of power trans-

mission work in perfect harmony, and

each seems to have its particular field,

which can of course be widened to take in

other work if thought best.

It is to be regretted that shops gen-

erally do not use compressed air more
extensively, for in hammers, drills, etc.,

it is a particularly convenient power, and

also helps the atmosphere of the shop by

its exhaust. To some extent the same can

be said of electricity for small powers,

for it is very e^sy to run wires anywhere

in the shop or yard. The atmosphere is

not affected, of course, as with air.
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JVlediatlon and Conciliation,

A measure has just passed Congress,

called "An act concerning carriers en-

gaged in interstate commerce and their

employes," which appears calculated to

exert a powerful influence between rail-

road companies and their tr.iinmen. It

provides that the chairman of the Inter-

state Commerce Commission and the

Commissioner of Labor shall form a

board of mediation and conciliation, to

which all disputes between trainmen and

their employers shall be referred for set-

tlement. If this board has difficulty in

effecting a settlement, they may appoint

another board, to consist of one person

nominated by the employes, one by the

railroad company and one chosen by

these two. If the representatives of the

employes and the railroad company should

fail to agree in the selection of a third

member, he may be appointed by the first

board, viz., the chairman of the Inter-

state Commerce Commission and the

Commissioner of Labor. The first board

is called a Board of Mediation and Con-

ciliation, which describes the functions

given to them. The board of three is

called a Board of Arbitration, and is in-

tended to effect a settlement of disputes

that mediation and conciliation hiave failed

to straighten out.

When the Board of .Arbitration makes a

settlement of any case, it will go in force

for one year; but if the employes rep-

resented are dissatisfied, they can enter

an appeal within ten days, anfl the railway

company has the same privilege. As soon

as a decision is made it will be in force for

one year, and trainmen are prohibited

from quitling the services of the company
within three months after the decision

goes into force without giving thirty days'

notice. Railroad companies, on the other

hand, are prohibited from discharging

men within the same period because the

companies are dissatisfied with the settle-

ment.

If the arbitration has been entered into

at tile request of one or more railroad or-

ganizations, employes who are not mem-
bers of the labor organizations will not

be bound by the agreement unless they

have previously intimated that they will

be guided by the decision.

During the pendency of arbitration it

shall not be lawful for the employer, party

to such arbitration, to discharge the em-

ployes, party thereto, except for ineffi-

ciency, violation of law or neglect of duty;

nor for the organization representing

such employes to order, aid or abet

strikes against their employer, nor will it

be lawftil for a period of three months
after the settlement for an employer to

discharge any employes, except for the

causes mentioned, without giving thirty

days' notice of an intent to do so.

Under the act railroad companies or

their officers are prohibited, under penal-

ties, from using their influence or power

to prevent employes from joining or re-

maining members of any labor organiza-

tion. The companies are also prohibited

from requiring employes to enter into a

contract whereby they shall agree to con-

tribute to any fund for charitable, social

or beneficial purposes, to release such em-

ployer from legal liability for any per-

sonal injury by reason of any benefit re-

ceived from such fund beyond the propor-

tion of the benefit arising from the em-

ployer's contribution to such fund. In

s'.iort. all railroad companies are pro-

hibited by law from requiring employes

to contract away their right of compensa-

tion for damages in case of accident.

Black-listing of employes, or the doing of

anything to prevent them from obtaining

employment, is forbidden. The penalty

for violating any of the provisions of the

act is a fine not less than $100 and not

more than $i,coo for each offence.

It seems to us that this is a measure of

extraordinary importance which has be-

come a law very quietly. It appears to

eflfect a revolution in the position of rail-

road trainmen, as far as their means of

embarrassing their employers is con-

cerned. Under this law, peaceful strikers

are lawbreakers, and are liable to be sent

to jail unless they have given thirty days'

notice of their intention to strike. Think
of a squad of dissatisfied switchmen giv-

ing thirty days' notice of their intention

to strike! We have always been believers

in mediation and conciliation as a means

of settling trade disputes, and this law

may prove a benefit and a blessing to all

concerned, but time will be required to

demonstrate its value.

Coal Inspectors.

A few railroad companies have recently

appointed officials called "coal inspec-

tors." some of whom had a variety of

duties assigned to them, while in other

cases the ofiicials devoted themselves en-

tirely to watching the character of the

coal supplied for the company's use. If

an official of this character performs his

duties faithfully, he is likely to effect very

important savings for his employers.

There is no line of goods sold where

cheating by adulteration can be performed

so successfully as with coal. All kinds of

coal have earthy or rocky properties in

them when mined, and it is the duty of

the owners of mines to see that the im-

purities are taken away before the coal is

put upon the market, but this is some-

times very indifferently done.

.\ report recently prepared by an ex-

pert for the Mutual Boiler Insurance

Company, of Boston, says: "The earthy

matter or ash in coal is worse than use-

less for fuel purposes, since it not only

adds to the cost of handling the coal be-

fore it is fired, and increases the expense

for labor in firing and cleaning fires, but

in addition the earthy matter causes the-

loss of good coal when cleaning fires.

"The amount of earthy matter in coal

depends chiefly on the care with which the

coal is mined and prepared for market.

Anthracite coal, for instance, as found in

the ground, contains from 18 to 28 per-

cent., and occasionally much more. Most

of this is removed when preparing for

market, so that anthracite, as sold, may
contain as little as 3 per cent., while as

high as 46 per cent, has been found on

boiler tests. Soft coal is usually purer

than anthracite, both in the ground and

also when brought to market, but the

amount in any particular case depends on

the care taken in mining and preparing

for market. The tests made by the Steam

Users' Association showed the refuse in

boiler tests on Pocahontas coal to vary

from i;'2 per cent, to 10 per cent."

Pocahontas coal is as free from impuri-

ties as any coal mined, yet the investiga-

tion showed that it sometimes contained'

10 per cent, of incombustible matter. A
great many varieties of Western coal con-

tain a very large percentage of impuri-

ties when taken out of the mines, and in

many cases it has been given to railroad'

companies without the least attempt be-

ing made to take out the impurities. The
f[ua!ity of coal received has always been

under too little supervision, the conse-

quence being that bad steaming coal was

a continual source of complaint, the real

trouble being that the supply contained'
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a great deal of matter which had no heat-

generating qualities. This is a subject

that is firmly deserving of attention from

railroad managers. If they have not test

departments capable of finding out the

quality of the coal, they should send

samples to a testing biireau, such as The
Robert W. Hunt & Co. Bureau of Inspec-

tion, Chicago, 111., and if the bureau finds

that the coal is high in incombustible mat-

ter, the company would find it to their

advantage to employ a coal inspector.

Inferior Boiler Covering.

The work done by the advocates of

food non-conducting covering for boilers

a id other surfaces which waste heat when
left exposed, is gaining converts slowly;

but inferior boiler covering is still much
too common. It is very hard to con-

vince some men that waste of heat is go-

ing on when they have no means of meas-

uring it. A safety valve blowing hard ap-

peals to most men as direct waste of coal,

because they know how quickly a boilerful

of water can be blown out of the safety

valves; but when it comes to forming

an idea of how much heat goes uselessly

into the atmosphere, through inadequate

boiler and cylinder covering, they are en-

tirely at sea.

The Mutual Boiler Insurance Company,
of Boston, had a series of experiments

made a short time ago to ascertain the

effects of diflferent forms of steam pipe

covering which brought to light facts that

are good thought food for every person

interested in preventing the loss of heat

from boilers as well as from steam pipes.

The work was done by Professor Norton,

of the Massachusetts Institute of Tech-

nology, and was performed in a highly

practical and ingenious manner. The
tests of waste due to boilers and steam

pipes being badly protected from radia-

tion, used to have too much of the guess-

ing element in them to obtain the respect

of engineers, but heating by electricity

has provided a means of heat measure-

ment that can be made absolutely ac-

curate. The apparatus used for testing is

thus described by Professor Norton:

"A piece of 4-inch steam pipe, 18

inches long, is closed at one end by a

plate welded in and at the other by a

tightly fitting cover. This pipe is then

filled with cylinder oil, and a coil of wire

of sufficient carrying capacity and a

stirrer are introduced into the oil. A
thermometer is inserted in such a posi-

tion as to record the temperature of the

oil. An ammeter and voltmeter or a

wattmeter may then be connected so as

to record the amoimt of electrical energy

supplied. The stirring must be bri^k. and

if enough power is put into the stirrer to

be comparable with the electrical energy

supplied, such amount must of course be

added, as it also is converted into heat.

It is my custom to suspend the apparatus

in the middle of the room on non-con-

ducting cords, and read the thermometer

with a telescope, so that no heat from the

person of the observer may be added to

the supply given to the cover from within,

and also that care may be taken not to

produce air currents by walking near the

apparatus during a test."

The electrical current was turned on
and the apparatus raised to a certain high

temperature; the amount of heat neces-

sary to keep up the temperature of the

bare pipe for thirty minutes. The diflferent

kinds of covering to be tested were then

applied to the pipe, their eflficiency being

reckoned from the reduced quantity of

heat required for keeping the pipe at the

testing temperature, which represented

the heat of steam of 200 pounds pressure.

The loss of heat from the bare pipe was
found to be 13.84 heat units per minute
for each square foot of surface exposed.

Tests were made with fourteen kinds of

covering, and it was found that the loss

of heat by radiation varied from 2.2 to

3.61 heat units per square foot of surface.

All except three of the coverings kept the

loss below 3 heat units.

As badly covered locomotive boilers

permit a current of cold air to be con-

stantly passing over the hot sheets, it is

easy to understand the great amount of

heat carried away. Between wood lagging

and good air-tight non-conducting ma-
terial, the difference in first cost is very

small compared with the diflference in

utility, and it is surprising that any mas-
ter mechanic should continue to use the

inferior material, with all the information

available concerning the waste it causes.

About Springs.

A few brief weeks ago we had a call

from our long-time friend, Mr. John
Kirby, the veteran master car builder.

One of those calls that are reminiscent

always, and turn time back long enough
to enable us to get a fresh hold on the

present. In the course of conversation

the subject of springs was touched on in

a very interesting way by Mr. Kirby, who
detailed some experience covering years

that most men in railroad business cannot

count. Rubber was the medium used in

the early days, and rubber with elliptics

and also in combination with helical

springs was in evidence during the mid-

dle period when equipment was increas-

ing in capacity but slowly. The lesson of

elasticity conveyed by the old rubber

spring has been lost sight of, apparently,

in the present provision for heavy cars,

the tendency being too often in the di-

rection of a spring with too great rigidity,

on the supposition that the latter quality

is the one to be cultivated in order to sus-

tain the load. This, it will be observed,

eflfectually puts the idea of elasticity in

the background, and places a spring at a

disadvantage at the start.

Springs built on the rigid order are in-

variably weak from a superabundance of

stiffness. In the case of elliptic springs,

thin plates of a number suflficient to carry

the load, are always preferable to thick

ones, and so, too, with helical springs;

a number of small bar coils will give a

greater elasticity than one large bar coil,

and therefore will have a longer life than

the stiff spring.

There is some little food for thought in

these views of a man whose opinion is not

to be taken lightly, for it is the condensed

result of most valuable experience. We
are reminded of a somewhat similarcase of

rigidity in double elliptic springs that once

caused us a period of unrest, but the weak-

ness was due in the latter case to the dis-

tribution of metal in the springs. The

plates were all of %x 4-inch steel, ex-

cept the lower ones, which were 7-16 inch

thick, and the thick plate invariably failed.

By substituting a f^-inch plate for the

thick one, making all plates of the same

thickness, no further trouble was had

from the springs.

i i i
Metal Railway Ties.

A period of sixteen years covers the

time since metal ties were introduced on

the St. Gothard Railway, which has gone

into iron or steel ties in a more exten-

sive way, probably, than any other rail-

way, having 71 per cent, of its main line

equipped with them. These ties are ex-

pensive in first cost, the price of a mild-

steel tie weighing 193 pounds being $1.98.

But first cost cannot present a very apal-

ling aspect to the purchaser when life of

the tie is considered, or when viewed from

the standpoint of maintenance, since per-

manent way is found to be kept up at a

much less outlay with metal ties than

when wooden ones are used.

There is a good reason why the metal

tie should be labored with in the case

under consideration, namely, the cost, the

price being about equal to that for the

oak tie, which is quite enough to pro-

hibit the use of wood, as it would be cer-

tain to do in this country if quoted at $1.98

per tie. Carefully kept records show the

metal tie to be more economical to use.

It has been demonstrated that their life

is practically the same as the rails they

support, except in tunnels, and even in

those situations they last longer than the

oak tie under the best conditions.

The question of safety is paramount,

and if any confidence is to be placed in the

figures showing the superiority of metal

over wood for ties, we know of railways

in this country that would profit by the

results if they adopted metal at once. A
rotten tie is an invitation to disaster that

does not go unheeded very long, as we
had an opportunity to note, but a few

weeks ago, on a road that makes some
pretensions to speed and a healthy gen-

eral physical condition. A red flag he' I

up the train at a broken rail, the cao'c of
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fracture in which was the fact that tlie rail

crossed a tie so far gone with the intir-

mities of age as to crush under the foot.

Vigilance in this case prevented a wreck

that would have been charged up to an

act of Providence, but for the timely dis-

covery of the break.

,. i .. i i
Railway Mechanical Conventions.

The annual conventions of the Master

Car Builders' and Master Mechanics' As-

sociations were held at Saratoga last

month. With railroad clubs all over the

country investigating and discussing

mionthly all conceivable subjects relating

Tto railroad appliances, it is very difficult

dor the large associations to find anything

jnew to report upon or to discuss, and it

was not surprising that the proceedings

•of the two conventions named consisted

mostly of threshing oft-threshed straw.

The principal subjects reported on at

the Master Car Builders' Convention

were, lumber specifications for freight

cars; standard truck for 60,000, 80,000 and

100,000 pounds capacity cars; side bear-

ings, and axles. It goes without saying

that the discussions which followed these

reports were far from being exciting.

The Master Mechanics' Association

wrestled with the subjects, tonnage rating

for locomotives; advantage of improved

tools for railroad shops; best form of

fastening for locomotive cylinders; best

method of boiler and cylinder insulation,

and efficiency of high steam pressures for

locomotives. All these subjects have

been repeatedly discussed before in the

Master Mechanics' Convention, except

the tonnage rating of locomotives. There

were a number of fairly live subjects

brought out for noon-hour discussions,

which imparted some life and interest to

the proceedings. The apprentice boy was

discussed from a variety of standpoints,

the special apprentice and the ordinary

apprentice receiving considerable atten-

tion.

The standing committee on the appren-

tice boy submitted a report making cer-

tain recommendations as to the work

which a boy ought to be permitted to do

during his apprenticeship. That led to a

somewhat lively discussion which gave

the impression that no hard and fast rule

can be established for the conduct of the

apprentice boy, and that the practice of

shops and the disposition of individuals

required modifications that no set rules

can deal with. In the report on the ap-

prentice boy, the committee recommend-

ed that the parents or guardians of ap-

prentices who are minors should give a

release from any claim for compensation

in case of accident to the minor. We were

surprised that this article received no dis-

cussion, for the courts have repeatedly

held that contracting away one's right

for compensation is illegal. A law re-

<-ently passed, which deals with the rela-

tions between trainmen and their em-

ployers, specifically makes the attempt of

an employer to have his employe con-

tract away his right for compensation to

be a misdemeanor.

An incident which created a great deal

of talk about the hotels happened in con-

nection with the election of the president

of the Master Car Builders' Association.

Mr. E. D. Bronncr was first vice-presi-

dent and entitled to be advanced to presi-

dent, and everyone expected that he

would be elected, when he made a public

refusal to stand as a candidate. It came

out afterwards that a number of the older

master car builders went to Mr. Bronner

and protested that he had no right to be-

come president of the Master Car Build-

ers' Association, because he is now an

assistant superintendent of motive power.

This kind of objection has been repeatedly

raised among the master car builders,

who are now becoming a very small party

in the association, and the superinten-

dents of motive power, who are really by

far in the majority, are getting tired of it.

The incident gave new life to a movement

to consolidate the two associations, which

is likely to be carried out.

In his annual address President Leeds,

of the Master Mechanics' Association,

said, that if there ever existed a need for

two associations that necessity had passed.

The members of either association being

eligible for membership in the other, and

the duties of research and advancement

being not only identical, but to a great

e.xtent carried on by members of both

associations, the two associations ought

to be consolidated for the mutual advan-

tage of the members and the railroads.

Of the members of the Master Mechanics'

Association who did not appear in the

list of the Master Car Builders' member-

ship, a very large majority are master me-

chanics and have an interest in and con-

trol car departments as well as motive

power. He expressed the opinion that a

much stronger organization could be

made out of the two, and that the con-

solidation would be for the benefit of all

concerned. The remarks on this topic

appealed so strongly to the members of

the Master Mechanics' Association that

they appointed a committee to recom-

mend means by which the proposal for

association should be carried out, and the

executive committee are required to take

action. A significant incident in this con-

nection was the election of Mr. A. M.

Waitt, one of the leading master car

builders, as third vice-president of the

Master Mechanics' Association.

i i i
Dust Ouards.

We note the fact that dust-proof journal

boxes still engage the attention of the in-

ventors, and lubrication of same is their

handmaiden. It is a fruitful field for the

inventive facidty to exercise itself on, and

one that is bound to yield returns to the

right party with the right device. A pe-

culiarity of {fie feibhi so far attained is,

that they run in grooves so similar that

not much progress is apparent on original

lines. The capillary feed has an innings

in a design lately brought out, in which

the lubricant is carried in a separate

reservoir in the box and fed to the journal

through felt. This is a new application

of an old principle tried years ago, but

has a dust guard in connection with it,

which is formed of soft material that is

made to hug the axle, and thus exclude

dust, and there is reason to believe that

the packing idea will work, since it is

forced to the dust-guard bearing by means

of a ring which may be made to advance

or recede by tapped bolts extending out

through the oil box cover. This scheme

is new, as far as we know, in dust-guard

practice.

i i i
A Dust Conveyor

The whirligig of time makes old things

new, and more especially is this true of

mechanical devices. One of the very old

ideas of preventing dust from gaining en-

trance to a car by catching it in a con-

veyor has been galvanized into life once

more by way of the patent office. The

device consists of a series of tubes with

funnel-shaped ends, under the car, and

extending through the clear space be-

tween trucks. The business of these fun-

nels is to corral all the dust in the neigh-

borhood and pass it back to the rear of

the train, and quietly spill it out for bal-

last. Along in the sixties a similar scheme

was in operation on the Michigan Cen-

tral, by means of a frame covered with

canvas, which ran the whole length of the

car, and extended from the bottom of sills

to within a short distance of the rail, cov-

ering the trucks and all parts under the

car. It conveyed the dust to the rear of

the train all right—that is. that part of it

that didn't get into the train at the ends

—

but finally went the way of all schemes to

save putting the roadbed in shape.

i i i
Unpunctuality of Trains on Foreign

Railways.

In a recent number of Locomotive

Engineering there was an item telling

about how two men left Cleveland at the

same time on trains going to St. Louis,

and that they arrived at the end of the

journey of 450 miles so closely together

that they both got into the same street

car on their way to the hotel. That item

has been commented on by several Eng-

lish railroad papers, and is used as evi-

dence to show how much more punctual

American railway trains are than those in

the British Isles. In fact, it has been

used as a text on which to preach sermons

complaining of the want of punctuality,

so common with European trains. In this

connection we notice that British engine

drivers are blamed for the annoying habit

of trains reaching their destination away

behind the scheduled time. The state-
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ment has been repeated that British en-

ginemen, being paid premiums for coal

saving, will not attempt to make up any
time that is lost because the extra work
would be done at an extra expenditure

of coal. If that really .militates against

the punctuality of trains, it seems to prove
bad management on the part of the offi-

cials, since itwould be an easymatter to ar-

range that the drivers and firemen should

not have their income suffer from making
up time that was lost by no fault of theirs.

There may be some foundation for this

charge, but from what we liave seen of

European train operating, we are inclined

to believe that the failure to make up
time results principally from the locomo-
tives being deficient in power for the

work they are expected to do. Compared
with first-class American locomotives,

nearly all British engines are deficient in

steam-making capacity. As the boiler is

the real measure of the power of a loco-

motive, one that is deficient in this re-

spect cannot be made to do work that is

beyond its capacity. The British locomo-
tive, with its big driving wheels, is an
excellent machine for keeping a light train

going at high speed, but when the train is

heavy or the wind strong, the power lags

on every hill, and time is lost, with the re-

sult that the poor engine driver gets the

blame.

i @ g
When a fine design of a car or locomo-

tive comes out of a railroad office it

nearly always bears the ear marks of a

humble person who holds the position of

draftsman or mechanical engineer, but he

gets no credit for the work performed.
It all goes to the superintendent of mo-
tive power. There are some of these of-

ficials who are ready to give credit to the

real designer, but they are not so numer-
ous as they might be. The man at the

head of the department is very often

afraid to give credit where credit is due.

This is a sign of weakness, for a strong

man can well afiford to tell something
about the help he has had from his subor-

dinates. The fact that a man is smart
enough to hire good subordinates is an

argument in his favor, but there are too

few who look at it in that light.

@ i @
Those useful implements in case of

wreck, the axe and saw, are on many
roads located under the sills of the coach,

in a box similar to a supply box, but

smaller. Whether their location at that

place on the car is due to a consideration

of the feelings of the passengers, which
prompted the removal of all suggestion

of disaster, or whether the tools were
found to last longer outside, inquiry did

not clear up. There are. no doubt, good
reasons for the outside idea, but there are

occasions when the sight of those tools

on the inside would cause hope to chase
despair from the breasts of imorisoi el
unforturates.

PERSONAL.
Mr. M. S. Curley has been appointed

master mechanic of the Illinois Central
shops, at Water Valley, Miss.

Mr. C, W. Taylor has been appointed
purchasing agent of the Detroit & Lima
Northern; headquarters at Detroit, Mich.

Mr. P. Cain has been appointed travel-

ing engineer of the Louisville, Hender-
son & St. Louis, with headquarters at

Cloverport, Ky.

Mr. W. J. Hemphill has been appointed
master mechanic of the St. Louis, Peoria

& Northern, at Springfield, III., vice Mr.
A. L, Moler, resigned.

Mr. C. H. Sharman has been . ipointed

superintendent of the Wabash, Chester &
Western, at Chester, III, succeeding Mr.

J. R. Hawkins, resigned.

Mr. A. R. Ponder has been appointed
general superintendent of the St. Louis,
Kennett & Southern, at Cape Girardeau,

Mo., vice Mr. L. B. Houck.

Mr. R. E. Smith, superintendent of mo-
tive power of the Atlantic Coast line, has

OKI- TO THK CONVENTION.

been made general superintendent of that

system, with headquarters at Wilmington,
N. C.

At the last Master Mechanics' Conven-
tion, Messrs. .M. X. Forney and E. L.

Coster were advanced from the list of

associate members to that of honorary
members.

General Superintendent C. G. Chevalier,

of the Ogdensburg & Lake Champlain,
has been appointed purchasing agent, in

addition to his other duties; office at Og-
densburg, N. Y.

Mr. John F. Shaughnessey has been ap-
pointed purchasing agent of the Minne-
apolis, St. Paul & Sault Ste. Marie, vice
Mr. T. A. Switz, resigned; headquarters,
Minneapolis, Minn.

Mr. Herbert Roberts has been ap-
pointed superintendent of motive power
of the Norfolk & Southern, succeeding
Mr. G.. R.Joughins, resigned; headquar-
ters at Berklcv. \'a.

Mr. C. A. Ward has been appointed mas-
ter mechanic of the Bangor & Portland,

with headquarters at Bangor, Pa. He
was formerly master mechanic of the Kan-
sas City, Osceola & Southern.

Mr. James McNaughton, superinten-

dent of motive power and cars of the

Wisconsin Central, has resigned to accept

the position of superintendent of the

Brooks Locomotive Works, at Dunkirk,

N. Y.

Mr. William Coughlin, division super-

intendent of the St. Louis Southwestern,

at Pine Bluff, Ark., has been promoted
to the position of assistant general super-

intendent, with headquarters at Tyler,

Texas.

Mr. W. White, Jr., general foreman of

the Illinois Central shops, at Freeport,

III., has been appointed general foreman
of the main shops, south of the Ohio
river, of that road; headquarters at Pa-

ducah, Ky.

One of the pioneer supply men, Mr. W.
B. Mack, well known as the inventor of

the Mack injector, has been absent for

several years, but he attended at Sara-

toga. He has a new injector, called the

"Torpedo," which he is pushing.

General Superintendent of Motive
Power F. D. Casanave has gone to Eur-

ope to be absent about three months. He
is taking the holiday and change for the

benefit of his health, which has been by
:'.o means satisfactory for some time.

Mr. J. W. Gardner, recently connected

with the Sterling Boiler Company, and

for a long time Western manager for

Manning, Maxwell & Moore, has accept-

*'d a position with the sales department

"f the Sargent Company, Chicago, III.

Mr. Chas. F. Winn has been appointed

master mechanic of the New Mexico Rail-

way & Coal Company, with headquarters

at El Paso, Texas. Mr. Winn was for

many years general foreman of the Den-
ver & Rio Grande shops, at Durango,
Colo.

Mr. Thos. H. Symington has been ap-

pointed superintendent of motive power
of the Atlantic Coast line, with office at

Wilmington, N. C, vice Mr. R. E. Smith,

promoted. He was formerly assistant

superintendent of the Richmond Loco-
motive Works.

Mr. G. E. Hustis has been appointed

general superintendent of the West Shore
road, succeeding Mr. Chas. W. Bradley,

resigned. Mr. Hustis has been private

secretary to General Manager J. D.
Layng for several years, and before go-
ing with the West Shore was with the

New York Central for a long time.

Mr. M. E. Wells has received indefinite

leave of absence from the Burlington &
Missouri River to accept the place of First

Lieutenant. Troop A, Third United States

Volunteer Cavalry. Lieutenant Wells has
been general foreman for the railroad

company named, at Deadwood. S. D., for
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several years, and has written consider-

ably for Locomotive Engineering.

Professor H. Wade Hibbard, who has

been for a few years in the engineering

department of the University of Minne-

sota, has gone to Cornell, where he will

have charge of a school of Railroad Me-

chanical Engineering. Professor Hib-

bard was for several years chief drafts-

man of the Lehigh Valley Railroad, and

is well equipped for the new duties he has

undertaken.

Mr. F. O. Miller, traveling engineer of

the Cincinnati, Hamilton & Dayton, at

Ashland, Ky., has resigned to accept the

position of traveling engineer of the Bald-

win Locomotive Works. A host of his

friends called on him on the evening of

June nth to wish him success in his new

position, and as a token of their esteem

presented him with a handsome gold

chain and charm.

Our Senior Philosopher, Mr. Angus Sin-

clair, will leave New York, July 6th, on the

steamer Britannic for Liverpool. He ex-

pects to visit Sweden and Russia, and

intends going to see his old friend Mr.

Walter F. Dixon, manager of the Sor-

movo Locomotive Works. For company

he will have Mr. W. D. Sargent, of the

Sargent Company, Chicago. He expects

to be away about two months.

Mr. W. J. Murphy, superintendent of

the Cincinnati, New Orleans & Texas

Pacific is now Colonel. He was accorded

the right of that title by Governor Brad-

ley, of Kentucky, to whose military staff

he has been appointed. This honor was

given on account of the prompt manner

in which the Queen & Crescent handled

the numerous trains of troops which

passed over its line to Chickamauga Park.

A circular issued by the motive-power

department of the Philadelphia & Read-

ing intimates that Mr. H. Delaney has

been appointed master mechanic of the

Philadelphia & New York division, with

office at Ninth and Green streets, Phila-

delphia, Pa. This is not a new appoint-

ment, but is an extension of duties. Mr.

Delaney has been for several years a divi-

sion master mechanic, and this order

greatly extends his territory. He has now
over 300 locomotives under his charge.

Mr. Alex. S. Greig has been appointed

general superintendent of the New Mex-
ico Railway & Coal Company, with head-

quarters at El Paso, Texas. Mr. Greig

was for years chief clerk of motive power

of the Denver & Rio Grande, and when
Mr. Sample became general superinten-

dent of that road, Mr. Greig went with

him as assistant. Mr. Greig was highly

popular with the large body of railroad

men he came in close contact with so long,

and we wish him good fortune in his

higher position.

We are pleased to learn that Mr. Ed-

ward L. Coster has been appointed assist-

ant in mechanical engineering at Colum-
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bia University. Mr. Coster is particu-

larly well informed about engineering re-

lating to railroad rolling stock, and we

are under the impression that considerable

part of the work he will do in connection

with Columbia University will be con-

nected with the railroad plant. Mr. Cos-

ter is an associate member of the Amer-

ican Railway Master Mechanics' Associa-

tion and of the American Society of Me-

chanical Engineers.

Mr. A. L. Moler, master mechanic of

the St. Louis, Peoria & Northern Railway,

has resigned to accept the position of

president and general manager of the

Thompson Smelting & Refining Com-

pany, of St. Louis. Mo. Mr. Moler was

employed as an engineer for nine years

on several of the best railroads of this

country, and in 1895 was appointed divi-

sion master mechanic of the Cincinnati,

Hamilton & Dayton. Two years later he

was appointed general master mechanic

of the St. Louis, Peoria & Northern Rail-

way, at Springfield, 111. Mr. Moler has

a very wide acquaintance, and has been

one of the most popular officials on the

road he is leaving.

Mr. William Voss, the well-known mas-

ter car builder and mechanical engineer,

has lately accepted the position of super-

intendent with the Jackson & Sharp Com-

pany, car builders, of Wilmington, Del.

Mr. Voss, who is a graduate of a German

technical school, rose on the Burlington,

Cedar Rapids & Northern Railway from

workman to be foreman of the car de-

partment, and then assistant master me-

chanic. He left there to take a position

as assistant superintendent for Barney &
Smith, of Dayton, O. The name of Mr.

Voss is well known to nearly all railroad

mechanical men through his book on car

construction, which is the best work of

the kind that has ever been published.

Mr. E. S. Marshall, who has been for

several years general manager of the

Western Railway Equipment Company,

at St. Louis, Mo., has resigned to accept

the position of general sales agent of the

Missouri Car & Foundry Company. Mr.

Marshall was for years master mechanic

of the St. Louis, Arkansas & Texas Rail-

way, and has an exceptionally fine ac-

quaintance among railroad officials of the

West and Southwest. He has taken a very

keen interest in the Master Mechanics'

Association, and was in the habit of get-

ting the secretary to make requests that

members be given permission to attend

the convention. A good many members

of the Master Mechanics' Association

were able to attend the conventions

through Mr. Marshall's efforts.

i i i
Dr. Gibbs. who was one of the few un-

fortunates killed when the marines took

possession of Camp McCalla. was a

brother of Mr. A. W. Gibbs, assistant

mechanical engineer of the Pennsylvania

Railroad, at Altoona.

July, 1898.

EQUIPMENT NOTES.

Wells & French are building 500 freight

cars for the Grand Trunk.

The Southern Indiana is having 100

freight cars built at Barney & Smith's.

Haskell & Barker are building 1,000

freight cars for the Illinois Central Rail-

road.

The Chicago Great Western Railway

has two passenger cars building at Pull-

man's.

The Pennsylvania Railroad Company is

building sixteen passenger cars at their

shops.

The Ensign Car Company is building

eighty freight cars for the Chihuahua &
Pacific.

The Southern Indiana is having 100

freight cars built at the Terre Haute Car

Works.

Barney & Smith are building two pas-

senger cars for the Chicago Great West-

ern Railway.

The Baldwin Locomotive Works are

constructing four engines for the Lehigh

Valley Railroad.

The Interoceanic Railway of Mexico

is having two engines built at the Baldwin

Locomotive Works.

The Michigan Peninsular Car Com-

pany are engaged on 1,000 freight cars for

the New York Central.

The San Francisco & San Joaquin

Valley Railway is having five passenger

cars built at Pullman's.

The Richmond Locomotive Works

have one engine under way for the Ral-

eigh & Cape Fear Railway.

The Cooke Locomotive Works are

building two engines for the St. Louis.

Peoria & Northern Railway.

The Ohio Falls Car Company is build-

ing one passenger car for the New Or-

leans & Northwestern Railway.

The Mexican National Railroad Com-

pany is having 100 freight cars built by

the St. Charles Car Company.

The Michigan Peninsular Car Com-

pany has ordered 500 freight cars under

way for the Rock Island Road.

The Chesapeake Bay Construction

Company is having one engine built at

the Pittsburg Locomotive Works.

Six engines are under con.struction at

the Richmond Locomotive Works for

the St. Louis Southwestern Railway.

The Rogers Locomotive Works are

building four six-wheel connected en-

gines for the Illinois Central Railroad.

Ten six-wheel connected engines are

being built for the Lehigh Valley Rail-

road at the Baldwin Locomotive Works.

The Pittsburg Locomotive Works are

building seven consolidatioii engines for

the Chicago & Eastern Illinois Railroad.

{Continued on page stir.)
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How to Lay Out a Locomotive Boiler
—Method of Laying Out the Dome

and Dome Connection.

BY HBNRY J. RAPS.

Figs. I and 2 represent one-half of the

side and end elevations, respectively. The

outer radius of the shell is 30H inches;

inner radius of dome, 15 inches; its inner

diameter, 30 inches; thickness. 'A inch.

Fig. 3 is a full-size illustration of the

root of flange on side of dome as shown

in Fig. 2.

As a rule, text books on this subject ex-

plain the laying out of the dome sheet on

the assumption that the points of contact

between the dome and shell are immedi-

ately below the circumference of the

dome. This is correct in the case of one

cylinder being simply cut to fit another,

and not flanged, for where the dome is

flanged, the points of contact are extended

beyond its circumference, their position

depending on the thickness of the dome
sheet and the radius of the flange. This

would make no material difference at the

front or back, but it would make consid-

erable difference at the sides, as shown in

Fig. 3-

Assuming that the circumference is

based on the diameter from center to cen-

ter of the iron (which is correct), and that

the points of contact are at c on the line

A B, Fig. 3, and making the dome on this

assumption, we would have it too short

on the sides, as the points of contact are

at C, Fig. 3. which is removed ^ inch in

a horizontal direction from the point c

(should the radius of flange be larger, the

point C would be removed still further

from £•).

In order to have the dome the proper

length on the sides, we will enlarge the

radius M inch in laying out the elevation,

making it 16 inches.

It is plain that this will not lengthen it

at the front or back, but at all intermediate

points.

Produce the lines A B and CD, Fig. 4,

16 inches apart and parallel with one an-

other; at right angles with the line AB
produce the line A C\ make A B equal to

the length of dome, or 24 inches, with A
as center, radius A C produce the quad-

rant C E. With F as center, radius F B,

or 30^ inches, produce the arc B D.

Divide the quadrant CE into six equal

parts and from these points produce lines

to intersect the arc B D and the line A C.

For convenience in obtaining measure-

ments with dividers, produce the line G H
2 inches from B and at right angles with

AB.
To find the circumference, we will take

the diameter from center to center of the

iron. As the dome is 30 inches inside and

Yi Inch thick, we have 30 -f- >2 X 3.I4'6 =
95.818 inches. In order not to have the

casting too tight, we will add yi inch,

m.'iking the circumference 95.94, or

95 15-16 inches from center to center of

holes.

To lay out the plate produce the line

A C, Fig. 5. At right angles with A C
produce the lines A D and CD, 95 15-16

inches apart. Produce the line H H to

correspond with the line G H, Fig. 4.

Divide this line into twenty-four equal

parts, or four times as many as the quad-

rant C E, Fig. 4. From these points pro-

duce lines at right angles with H H, and

upon these mark ofT distances to corres-

pond with those in Fig. 4, as G B, a n, b 0,

c p, d q,e r and H D. A line drawn through

the points so obtained gives us the flange

line, to which add 2^ inches for flange.

Lay out the holes for seam on the lines

A D and CD and the upper row of holes

on the line A C, adding iJ4 inches from

center of holes for lap. Lay out the holes

for brace lugs and for inner flange. At

the lower left-hand corner add the amount
shown by the dotted line, amounting to

recent visit to the Baldwin Locomotive

Works we found that about 60 per cent, of

the locomotives on the floor were com-

pounds. This is a greater proportion

than any other of the locomotive works

are building, but nearly all of them have

some demand for compounds. In a few

cases, locomotives that were built com-
pound have been changed to simple, but

this has happened very rarely, considering

the radical change that has been made in

the engine and the numerous difficulties

to be overcome.

The Chesapeake & Ohio Railroad Com-

Locomotive Engineering
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i]/i inches at the bottom, completing the

laying out of the dome sheet.

To lay out the opening for dome pror

duce the line E E, Fig. 6. Bisect it at A,

and draw the line D D at right angles with

E E. On the line D D make the distances

An, no, p q, qr and rD equal the dis-

tances B n, no, p q, qr and rD, Fig. 4,

and draw lines through these points par-

allel with the line E E. Make the dis-

tances A E,n s, ot, pu, qv and r w. Fig. 6,

equal the distances A E, f s, gt, hu, iv

and * w. Fig. 4. A line drawn through

these points will give us the flange line,

to which add the flange, which in this

case is 5 inches. Outside of the flange

line I'A inches lay out the rivet holes,

completing the laying out of this part of

the dome connection.

Cedar Jfapids, la.

^ % %
Performance of Compound Locomo-

tives.

Compound locomotives are not ad-

vancing readily in popular favor, but they

are making progress into use. During a

pany have had an experience with one

compound which ought to be gratifying

to those who are interested in this sub-

ject. A natural objection often heard to

a strange type of engine is that time is

necessary to demonstrate its value. The
time has now elapsed suflRciently to

demonstrate pretty fairly the weak and

strong points of a compound locomotive.

Six years ago the Chesapeake & Ohio
purchased one compound ten-wheel en-

gine, which was in all respects the same,

except in the compound parts, as twenty-

four other engines built at the same time.

Two years afterwards Mr. H. J. Small,

superintendent of motive power of the

Southern Pacific, wrote to the Chesa-

peake & Ohio people asking for data

upon compounds. Mr. W. S. Morris,

superintendent of motive power, refer-

ing to his records of engine performance

for 1893, took haphazard ten simple en-

gines running on same division in the

same service, and identical in all respects,

save cylinders, to the compound, and

made a comparison, which he forwarded

to Mr. Small, and it was most favorable
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to the compound. Since that date Mr.

Morris has continued the comparison,

until he now has a five years' performance.

a duration of ser\'ice test which ought to

be satisfactory to everybody.

Below is a table giving the relative per-

formance of ten of the compound and ten

of the simple engines. The comparisons

are well worth studying:
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Two Drawing Room Kinks.

In a hasty visit to the drawing room of

the Brooks Locomotive Works, two
kinks were unearthed that might well be

adopted elsewhere. One was a very com-
plete system of letter files for current

work. These contain specifications for

each job and all correspondence relating

to it. This puts all matters relating to

any work, such as changes or other diffi-

culties, which they can be referred to at

will and always found. After the job is

done, they are filed away for reference.

The other relates to printing titles on
drawings. This is usually done by hand,

but takes time, and consequently costs

money. They use a rubber stamp
(which is frequently done elsewhere of

course), but they overcome the tendency

to blot or blur in a very neat manner.

The ink used takes a long time to dry.

one of the company's officers and re-

marked;

"I have always been of the opinion that

there was nothing on the Baltimore &
Ohio road that was worth patterning

after, but I am very frank to say that I

have seen to-day the most advanced types

of locomotives in the country. I know of

no railroad in the country whose motive

power is equal to yours."

Within a month after his visit to Balti-

more this official ordered a number of lo-

comotives, only stipulating that they

should be after the plans of the Baltimore

& Ohio engines.

The above information was received

from the Baltimore & Ohio Railroad, and

we are glad to be able, personally, to say

a good word for the splendid ten-

wheelers referred to. Through the cour-

tesy of Mr. Middleton. General Superin-

brought a hearty applause. Among the

prominent men present were Superinten-

dent E. F. Brooks, S, M. P.; H. S. Hay-
ward, M. M.; J. W. Sanford, Senator

William Daly and T. J. Young. The flag

was unfurled to the breeze by the genial

roundhouse foreman and hearty good fel-

low W. S. Garabrant amid the whistling

of engines and the band playing "The
Star-Spangled Banner."

Appropriate speeches were made and
heartily applauded.

The exercises ended with an elegant

lunch, prepared by Major Trout, of the

Pennsylvania Railroad dining-car depart-

ment.

During all this time everything was
moving along as regular as clockwork in

the roundhouse, engines backing in and

out. This is a very busy. and wide-awake

roundhouse, furnishing engines for the

l^ocmnoitve Engineering,
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if left to itself, and drawings inust be

handled the same year they are made. So
they simply bronze the lettering with a

bronze powder, let it dry a little while,

brush off the surplus, and there you are

—

the ink is dry and don't rub. The bronze

titles and numbers look odd, but they

come out all right on the blueprint, and
they don't smut—that's the main point.

Baltimore & Ohio Passenger Ten-
Whcelers.

Not a great while ago the General

Superintendent of Motive Power of one
of the largest railroad systems in the

northern part of the country happened to

visit Baltimore. Being of u courteous

disposition, he called on Baltimore &
Ohio motive power officials to pay his

respects, and he was given an opportunity

to see the new locomotives that have been

purchased during the past two years.

He devoted a great deal of his time to an

inspection of the monster ten-wheel pas-

senger engines that are used between

Philadelphia and Washington on the

si-xty mile an hour Royal Blue trains.

When he was ready to depart he turned to

tendent of Motive Power, we enjoyed the

privilege of riding on one of these en-

gines in front of the Royal Blue Express,

and we never sat on a locomotive that

did its work more efficiently. At sixty-

five miles an hour it rode like a palace

car.

An Enthusiastic Flag Raising.

A large and beautiful flag was raised by

the engineers and firemen and employes

of the roundhouse at Waldo avenue, Jer-

sey City, Pennsylvania Railroad Com-
pany, June 7, 1898.

The pole stands 203 feet above the

ground, and is planted in the center of a

large "flower plot" in front of the round-

house. All trains passing at the time of

the exercises were given a green signal

between "A" tower and "S C" tower, so

that the "boys" could not drop her in the

corner, and to give the passengers an op-

portunity to get a glimpse of the "patriot-

ism."

The exercises were opened by General

Superintendent F. Walcott Jackson, and

he addressed the crowd as "ladies and

gentlemen" and "fellow employes," which

handling of about 250 trams in twenty-

four hours.

Threading StaybolU.

Staybolts that have the body reduced

between the fits to a diameter less than

that at the bottom of the thread, are ex-

pensive to make by the ordinary bolt-cut-

ting machine, since the thread is cut the

whole length, and is afterwards removed

between the ends forming the fit, leaving

only enough of the thread to pass through

the sheets. This procedure is necessary,

because it is obvious that a bolt having

its body reduced before threading will not

have a continuous helix on the two ends,

or what would be one, if the middle por-

tion of the thread were not cut away: in

other words, the thread on the two ends

will not "match." The effect is thus the

same as stretching or compressing the

bolt, so far as fitting the two sheets is

concerned. Mr. Chase, the general fore-

man of the Manchester Locomotive

Works, devised a way to cut bolts after

reduction of the diameter at the center

by forging, and still preserve the pitch of

the thread constant for the two ends; tint
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is, the same as if cut on a continuous piece.

Briefly, it consisted of two half dies whose

functions were to carry and guide the end

of the bolt first cut, they being in line

with the cutting dies and adjustable to any

length of bolt. To set the guides, it was

only necessary to place a hob or tap in

them, and at the same time in the cutting

dies, and clamp the guides in place. It is

trospective mood, could he see how re-

morselessly old things are ripped out and

replaced with new. There are signs on

every hand that the dead past is buried,

and that the future is to be untrammeled

with points not essentially modern. In

line with this spirit is the destruction of

the old original Winans camel engines,

the last of which are now being scrapped;

18" -I
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plain that a bolt so cut will have a thread

similar to that cut on a continuous sur-

face.

Mount Clare Shops.

The progress made in the rearrange-

ment of tools and in placing the wliole

plant comprising the Baltimore & Ohio

»hops at Mount Clare, on a basis sure to

give flattering returns, is changing the

in'crior face of the old landmark so that

the old-timer would easily fall into a re-

and we confess to a fedling of regret that

one of these cannot be saved as a reminder

to those of succeeding years that Winans

was far ahead of his time in locomotive

design, for such an exhibit would carry

conviction where the most gifted historian

would fail.

As in the case of all old shops, the kind

of tool equipment and arrangement of

same require extensive and vigorous treat-

ment to bring it up to the proposed new
order of things, which had in view the in-

auguration of the piecework system. To

move and relocate to the best advantage

197 machine tools, and that, too, without

interference with the routine of repairs,

was no small undertaking, but it was suc-

cessfully accomplished by General Super-

intendent of Motive Power Middleton.

All tools of a kind are massed, in order to

turn out piecework with the greatest fa-

cility. Planers of like capacity are ar-

ranged so as to have their operating sides

toward each other, and so with lathes hav-

ing same swing. The advantages of such

a scheme are shown to be an increased

output at less cost, and a more satisfac-

tory status among the men.

Another thing that contributes greatly

to the piece system is the method of work-

ing to jigs and templates, than which there

are few more elaborate collections in any

railroad shop, and they are worked to

and with, on all classes of work, old

and new, in connection with blue-

prints on which is given the shop
number of gages and jigs to be used

on the detail shown by the print. This

makes a drawing-office force a necessity,

and the need is met by an equipment that

is first class in talent and conveniences,

comprising ten men in an office second

to none in point of system and character

of work.

Air is very extensively used on the well-

known devices for shop work, but it has

a novel application in the case of two
pneumatic elevators, used for material go-
ing to and from the shops on the second
floors. Our engraving shows one of these

in elevations, and cylinder and piston in

section. The platform is 5 feet square, and
has a rise of 17 feet by means of a J-^-inch

steel cable which passes from the elevator

frame over sheaves to the piston of a 14-

inch cylinder, which is secured horizon-

tally to the floor beams above. The ratio

of movement between elevator and piston

is about three to one. The machine is

handled with an ordinary three-way cock,

and is so smooth in its working as to

recommend its use anywhere for ordinary
lifts.

Among the many expenses borne by
railroad companies the ice bill figures

quite prominently. For instance, on the

Baltimore & Ohio Railroad it is expected
it will take over 50,000 tons of ice this

year to meet the requirements of the ser-

vice. The greater portion is used in con-

nection with shipment of perishable

goods; the balance in the passenger train

service. A great deal of this ice is put up
by the company in its own ice houses,

but as the past winter has been so warm
a very large proportion will have to be

purchased.

i i ^
Even historic Greece is being grad-

ually covered with railroads, and the line

between Piraeus and Larissa is being

completed.
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Air=Brake Department.

CORRESPONDENCE.
Location of Main Reservoira.

Editors:

1 herewith send you a photograph of

an engine on the Colorado Midland Rail-

way, showing the location of main air

reservoir on the left running board, just

ahead of cab. This position has been

made the standard for this road by Mr.

A. L. Humphrey, superintendent of mo-
tive power, and all engines are now
equipped this way.

CONDUCTED BY P. M. NBLLIS.

safely handle a train of thirty cars on these

grades demonstrates the advantage of

large main reservoir capacity.

Paui, E. Brooks,

Colorado Midland Ry.

Colorado Cily. Col.

i i i
Testing for Train Pipe Lealcs.

Editors:

Perhaps it is somewhat out of place

for a man who spends most of his time on
the wooden end of the scoop to question

I am used to firing, I fear his patience

would rival that of Job if he waited for

some of them to show a marked fall of the

black hand.

I would like to ask if train line and

small drum pressures are not equal at the

close of reduction? If so, how can the

black hand show the amount of train line

leakage unless they keep equal?

Mr. Blackall says if a train line leak of

20 pounds and an equalizing reservoir

leak of 10 pounds, "if given more time

would continue to show further leak."

CULOUADO MIDI,.\.ND CONSOLIDATED ENGINE, SHOWING LOCATION AND CAl'ACITV OI' MAIN UESliUVOlK.

These reservoirs were formerly on the

back of the tank, and the advantage of

the present position is appreciated, along

with the fact of the saving of dollars and

cents in air hose. These reservoirs do not

look bad, are out of the way, and all

probability of freezing is overcome.

You will notice the extra large size of

reservoir, which is 24 inches in diameter

by gi inches long, having a capacity of

over 41,000 cubic inches, or more than

double the Westinghouse standard for

freight engines. This is necessary for

the safe operating of trains on long 3 and

4 per cent, grades, and the fact that an

ci't'ine equipped with an 8-inch pump can

the practices of an air-brake inspector,

but I am prompted to do so, as Mr. Black-

all makes some strange statements in his

reply to Messrs. Hammond and Collom,

in your May number.

Mr. Blackall, in reply to Mr. Ham-
mond's statement that they had no valve

on his road that would show a leak as

stated, Mr. Blackall (February number)

says "The gentleman is certainly speak-

ing from theory rather than practice."

Not necessarily so, for while Mr. Ham-
mond makes a very strong assertion, Mr.

Blackall's practical test, nevertheless,

shows a very poor condition of valves,

bhould he test twenty-live of the engines

Of what? Equalizing reservoir? Your
train line may be exhausted for aught you
know.

Mr. Blackall says a train line leak of

that train line pressure will keep a little

below the little drum. But how much?
One, 2, or 20 pounds?

True, a fall of the black hand, after the

brakes are applied, indicates a leak in

train pipe or small drum. But if a train

line leak it does not show the amount of

that leak until train line pressure has

fallen to zero, and small drum has fol-

lowed: then, and not till then does the

black hand indicate the amount of a train

line leak, when the valve is on lap, taking
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train lines as they mostly are, and brake

valves as they should be.

E. R. F. IRMAN.
Meadville, Pa.

[In reviewing and summing up the con-

troversy brought on by Mr. Blackall's

method of testing for train pipe leaks, the

following may be said: Mr. Blackall

found that a comparatively small leak in

3 hose coupling, pipe joint or connection,

when fed by air from both the auxiliaries

and train pipe, would cause such a small

drop of the black hand as to indicate a

leak of apparently little importance. How-

not believe has yet been challenged. The
points on which there seems to be a dis-

agreement are almost entirely, if not

wholly those involving the part taken by

the brake valve in the test. The function

and operation of the equalizing piston are

so well understood that discussion of

those features is unnecessary. The con-

dition of the equalizing piston packing

ring has been the theme of nearly all the

controversies. While the manufacturer

endeavors to separate the pressures above

and below the piston as perfectly as pos-

sible, he is nevertheless aware that a per-

handle on lap when brakes are off, anct

which has been so generally used ever

since the brake valve was introduced.

—

Ed.]

To Remove Dirt from Feed Valve.

Editors:

Occasionally we have loose dirt lodge

on the face of the feed valve, which runs-

pressure in main drum and train line to-

gether. Just when we haven't time to re-

move feed valve and clean it. However,
this loose dirt can be removed very nicely.

lllh .\t;\\ OU i;.\l; TESTI.NG HACK RECENTLY INSTALLED BY THE AMEIiK'AN BRAKE COMrA-NV 1-N TllElK
WORKS AT ST. LOUIS, MO.

ever, when by a light application of brakes

the triple valves were made to cut off com-
munication between the train pipe and
the auxiliaries, the same leak would be

fed by the train line pressure alone, and
in consequence the black hand would
drop much more quickly and indicate a

larger and more serious leak. Thus a

leak which seemed trifling and was passed

by, when sought for by the usual test, was
found to be serious and demanded repair

when subjected to the more rigorous test

prescribed by Mr. Blackatl- The test is

a good one, and this part of it we do

lect separation with a metallic packing

ring is impossible, for no matter how
well fitted the ring may be in its cylinder,

the sawed ends cannot be ground, and

air will leak past. Leakage is greater on

a poorly fitted or worn ring, and less on

well fitted rings and when gum and dirt

are present.

The part of the test original with Mr.
Blackall is the slight application which

brings the triple pistons in a position to

cut off the auxiliaries. The leakage past

the equalizing piston is the same in his

test as in that of placing the brake valve

at first stop, by making reduction in the

train line of 30 or 40 pounds, and then re-

turning the valve to running position.

This will cause a violent rush of air

through the feed valve, which almost al-

ways carries this loose dirt with it.

The only objections to recommending
this method to men is that they may rely

too much on it for cleaning the feed'

valve, and seldom remove it for that pur-

pose.

H. C. Ettinckr,

A. E, Insp., Wabash Ky.

S/. Thomas, Out.
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Coupling Up a Broken Air Brake Train.

Editors:

I differ with Mr. O'Brien's plan of at-

tempting to save air when coupling up a

train by making a light reduction before

the hose is coupled between the two sec-

tions.

In the first place, Mr. O'Brien is in

error when he believes that a quick-action

application cannot be had after a 5-pound
service application has been made. It

is true that more train pipe pressure is

gotten into the brake cylinder in quick

action when the auxiliary and train pipe

are fully charged and the brake cylinder

is empty.

tion in service. There is no doubt that

trainmen are too careless in turning

the angle cocks, and that they get

quick action when it is not wanted,

but a 5-pound service reduction be-

fore the cocks are turned will not pre-

vent this.

The better way to save air and to get

away most quickly after coupling up the

twenty cars in Mr. O'Brien's example,

would be to let back into the train pipe

of the first ten cars, after the rear cock
had been turned, just sufficient main
reservoir air to release brakes and not

charge up. The two sections will be

very close, if not right together. Thus

An Air Signal Kink.

Editors:

Please publish the following in your

air-brake department. An engine was

coupled to two coaches equipped with the

Westinghouse standard train signal, in

perfect working order. Signal was also

in perfect working order on engine and

tender.

Engine and two cars were backed in

on a siding, and a baggage car which

had been cut off of another train was

coupled on. When hose were coupled up

and stop cocks turned, the whistle did not

blow. Tests were immediately made, and

whistle would not blow from any of the

THE NEWLY INSTALLED DRIVER BUAKE-TESTINO RACK AT THE AMERICA.^ BRAKE COMPANY'S WORKS
AT ST. LOUIS, MO.

It is also true that this amount of

train pipe pressure going to the cylin-

der in quick action is less as the train

pipe and auxiliary grows less and the

brake cylinder pressure becomes higher,

and a point will eventually be reached

where it will be impossible to get any
train pipe pressure into the cylinder;

but this limiting point has not been

reached when a s-pound reduction

has been made, as Mr. O'Brien be-

lieves.

I have made tests with proper length

of train pipe, 8-inch piston travel and 70

pounds pressure, and find I can get train

pipe pressure into the brake cylinder alter

I have made ij pounds train pipe reduc-

the auxiliaries on the head and rear sec-

tions would be about equal when the coup-

ling is made. Then when the cocks are

turned, the brakes on the head section

will set with low pressure, whether it be

service or emergency, and the main reser-

voir pressure that has been reserved will

quickly let off all brakes. Air is thus

saved in two ways, the brakes on head
section set lightly, and the main reservoir

pressure is reserved to release them and
recharge all brakes in both sections at

once. This is the quickest and easiest

method of getting away after coupling

up a break-in-two.

.Vmos Judi).
HosfoJi, J/ass.

cars in the train. Why wouldn't the

whistle blow?

Sa/cm, A'. /.

[The sender of this communication evi-

dently forgot to sign his name, but if he

will kindly write us, we will publish the

name with the answer next month. The
writer submits this as a puzzle to be solved

by readers.—Ed.]

Testing Device for Air Brake Plants,

Editors:

The accompanying photograph shows
the style of portable ap^ratus we arc

using lor making repair yard tests of I'.i
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air brake and air signal equipment on

passenger, and the air brake on freight

cars.

The cars are coupled not more than ten

at a time. The machine is then wheeled

to end of train, and hose s connected to

air-brake train pipe, and hose 6 to air

signal. The connection at opposite side

of truck is made by means of a long

length of hose coupled to a pipe between

the tracks in repair yard, which comes

from main reservoir in the shop, under-

ground.

All angle cocks, except that at rear end

of train, having been previously opened,

all cut out cocks opened, all hand brakes

released, all release valves closed and

retaining valve handles turned down, the

air is then cut in by opening cocks 3 and

see if all leaks have been stopped. This

having been done cock 2 is again closed,

and cocks i and 3 opened, and by means

of the engineer's valve a reduction of 15

pounds is made in train pipe pressure,

and valve is lapped. Cocks 3 and i are

then immediately closed, and cock 2

opened and engineer's valve moved into

release position. The piston travel on

each car is measured and marked with

chalk on cylinder head; returning again

to the first car so marked, a second meas-

urement is now made, and if any piston

by this time has lost over ^ inch travel,

the packing will receive inspection later.

The testing apparatus is now returned

to, and cock 1 opened gradually, causing

air to feed via small gage pipe into train

pipe, and a slow, steady rise produced in

TESTING DEVICE USED IN THE AIR-BRAKE YARDS OF THE CANADIAN
PACIFIC RAILWAY.

4 in brake and signal train pipes respec-

tively. While train is charging, a careful

search is made for leaks, including triple

exhausts and car discharge valves. All

leaks found, having been stopped, and the

train now being charged to 90 pounds

pressure in brake system, and 40 in air

signal; the cock 7 on reducing valve is

closed, and the small gage on signal line

carefully watched to see if all leaks

have been stopped, and if all is satisfac-

tory, cock 7 is opened, and five blasts of

the air signal whistle must be got from

each car in train.

Cock 3 is now closed in air brake train

pipe; cock i closed, and 2 opened, which

makes black hand of duplex gage con-

nect direct to train pipe behind cut-out

cock 3. It is then carefully watched to

train pipe pressure, which can be seen on

black hand of duplex gage, as it is now
connected to train pipe. When a rise of

pressure of 7 to 8 pounds has been made,

cock I is closed and train inspected to see

if all brakes have released. If any brake

has not released, cock i is again opened

and a faster rise is caused to train pipe

pressure; this also failing to release this

brake, the triple is marked to have piston

inspected.

The train pipe now being fully re-

charged to 90 pounds pressure, cock 2 is

closed, and cock 3 opened; the engineer's

valve is again used, and all the air ex-

hausted by placing handle in position 4

and leaving it there. If the blow from

train pipe exhaust does not shortly cease,

it is a sign of leaky checks, and any brake

piston now losing travel, that held it be-

fore, is marked to have check examined.

The retaining valves are now turned up

and handle of engineer's valve moved into

release position; the retainer pipes are in-

spected for leaks, and brakes examined

to see if any have come off; any so found,

the retaining valve must be inspected, and

if in good order the pipe must be more
carefully examined.

The retaining valves are now examined,

and if the air is still exhausting from

small port, and the exhaust is weak, when
handle is turned down, the retaining valve

must be inspected and made tight.

The piston travel throughout the train

is now adjusted to between 6 and 7

inches.

C. R. Ord,

A. B. Insp.. Can. Pac. Ry.

Toronto, Out.

An Air Pump Kink.

Editors:

A somewhat curious air pump kink

occurred not long ago, which puzzled the

writer, inasmuch that the cause of the

difficulty was so totally obscured that it

was by accident the discovery was made.

The pump had performed its duty all

right, and the governor was in perfect

order. Before leaving the terminal the

train-line pressure was 70 pounds, and the

pump worked to perfection; but after a

few moments it was noticed that the air

commenced to reduce to 50 and even 45

pou'hds. Approaching the first station it

was noticed the pump again started, and it

stopped at the required pressure; and

thus it acted on throughout the trip. The
engine steamed quite well, but the fire-

man thought it took a little more coal

than usual.

Well, without further preliminary, or

denying the possible causes of the trouble,

I will say that I first made sure that there

was no defect in the governor, throttle,

or exhaust pipe. It was noticed a few

drops of water found their way along the

back of the saddle, and suspicion was

directed inside of the extension smoke-

arch somewhere. The door was opened,

and it was found that one of the ears

bolted to the tee had become broken;

hence a leak of steam. When the engine

throttle was open a jet of steam struck

squarely the opening of the exhaust pipe

of the pump, producing a back pressure.

A new arch-pipe remedied all.

W. H. DURANT,

B. & M. Ry.

Concord, N. II.

Leakage of Equalizing Pistan Packing
Rings.

Ediiors:

I notice from the May number of Loco-

motive Engineering that Mr. Blackall

takes exception to my article in April
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number concerning proper testings for

train pipe leaks. Mr, Blackall wishes to

confine his argument wholly to train pipe

leaks. I readily understand that he is

quite correct in what we find in everyday

practice. I am glad that this particular

point has come to our observation.

I wish to ask Mr. Blackall if he uses

this method on his line. If so, does the

transportation department complain about

AIR PtJMP TESTING PLANT, COTTON
BELT RY., PINE BLUFF, ARK.

delays? To my notion this is a very

lengthy test, and our transportation de-

partment would not allow us the time to

make such tests on our twenty-five-car

stock and meat trains. We are allowed

but twenty minutes at junction points for

change of engines, oiling and inspection.

When more time than this is consumed,

we have to charge it to some foreign

cause. If we were to adopt Mr. Blackall's

method, I am satisfied we would be out-

lawed in a short time.

Will you kindly say through the col-

umns of Locomotive Engineering about

what time is required for little drum pres-

sure to pass equalizing piston and yet

have a good working valve? I have made
several experiments recently, the results

of which areas follows: I took our Engine

II, made a 5-pound reduction, lapped the

valve, opened the angle cock, and little

drum pressure was lost in two minutes

and forty seconds. In the same experi-

ment with Engine 15, the little drum pres-

sure was lost in fifty seconds. In the

same experiment with Engine 20, the little

drum pressure was lost in one minute and

ten seconds. Engine 11 had the most

perfect working valve of the three. I

give you my experience for the benefit of

Locomotive Engineering readers.

With Mr. Blackall's method of testing,

little drum pressure would scarcely be

controlled by the equalizing piston. For

instance, make a 5-pound reduction on a

twenty-five-car train, go to rear end and

open angle valve partially, creating a

leak that the pump could just about sup-

ply. Now start for engine and you will

notice you will get nearly to engine before

black hand commences to register the re-

duction.

Our cnginemcn here are required to

look after the equipment on engines be-

fore leaving round house. When we
couple a train and find pump unable to

supply it, the inspectors immediately

commence to look for these leaks. Our
enginemen readily understand that the

leak is back of him and we do not require

any further test to ascertain where it is.

Mr. Collum's idea of watching the

pump is a good one. I wish you would

let us know your experience regarding

the valve. What have you found to be

the least amount of time required for little

drum pressure to leak by equalizing pis-

ton and yet have a good working valve?

C. F. Hammond,
T., St. L, & K. C. Ry.

Frankfort, Ky.

[The time required in the general run

of valves for the small reservoir to empty

itself past the equalizing packing ring is

about the same as indicated by our cor-

respondent's figures. See our comment
on "Testing for train line leaks," in this

department. We have known a badly

worn packing ring to empty the reservoir

in thirty seconds, and yet the valve did

fairly good work.—Ed.]

i i i
Lock Nuts for Air Pump Pistons.

Eiilors:

I enclose herewith blue prints of nut

lock of air pump piston head nuts and

jig for locating and drilling the pin ho!e

ncss. The arrangement may be briefly

described as follows:

Both of the nuts have milled in their

adjacent faces grooves 1-16 inch deep and

y^ inch across from each he.xagon side.

A J^-inch hole is drilled through the pis-

ton rod, directly in line with the junction

of the two nuts. It will be seen that

when the inner nut is screwed tightly

against the piston head, and the jamb nut

set up, the grooves in their inner faces

may be made to coincide with each other

and one coincident pair with the pin hole

in the rod, so as to allow the insertion of

a steel pin, which, it is evident, will pre-

vent either nut turning. The grooves

being cut across from all-sides of the nu's.

it requires but slight movement to turn

the holes in line. The nuts are screwed

on a mandrel and grooved with a milling

machine cutter, as the grooves require to

be perfectly central with the thread.

The jig illustrated is used when drilling

the pin hole in the piston rod. It is

made square for convenience and is pro-

vided with an internal thread at one end.

in order to screw it on the rod. Inserted

in the other end is a loose ring, having

a slot cut through at one side to admit the

key which holds the head in position on

rod. Two small dowel pins in the body

of the jig extend into a groove in the

ring and prevent it falling out, and at the

same time permit the jig to be screwed

on the rod when the slot in the ring has

Locoirii'di'i Eiiijinit

Loconi'il '<' riiuiiifcring

DEVICE FOR LOCKING NUTS ON AIR PUMP PISTONS.

through the rod. As you are aware, the

numerous cases of air pump stoppage

and consequent failures on the road,

caused by the nuts on air end of air pump
pistons becoming loose and working off,

have resulted in the employment of

several devices, each of more or less

merit, to prevent such occurrences. The

blue print herewith illustrates a novel and

simple nut lock for the purpose which we

have adopted, and is perfect in efTective-

slipped over the key. Of course, the

heads are removed when drilling the pin

holes. JAS. McNaighton,
S. M. P., Wis. Cent. Ry.

il'aiikesha. Wis.

i i i
"Proceedings of Fifth Annual Conven-

tion of Association of Railroad Air-Brakc

Men" are now ready. Price. 50 cents,

paper bound; 75 cents, leather bound.
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QUESTIONS AND ANSWERS
On Air Brakt SublecU.

(63) F. H., Wichita, Kan., asks:

What is the best kind of lubricant for

brakc-valvc seats and triple valves? A.

—

Any oil which has sufficient body and

will not gum may be used. A mixture of

one part of beeswax and two parts tallow

has been used on brake-valve seats, with

good results.

(64) R. M. B., Atlanta, Ga., writes:

Cannot an 8-inch pump supply a train

of forty or fifty cars, or is it impossible?

A.—If a large main reservoir be used, an

8-inch pump will supply such trains as

above mentioned. It is better, however,

to use the g^-inch pump in this case, as

it has a greater capacity and will do the

work easier. See article on "Colorado

Midland Engine," elsewhere in this de-

partment.

(65) R. J. N., Cincinnati, O., asks:

Which will give the greatest braking

power—a cam brake or the outside equal-

ized brake? A.—Both styles of brakes

may be designed to give any braking

power within reasonable limits. The out-

side equalized brake, however, is much
simpler in design, and can be applied on

six or eight coupled wheels as well as on

four wheel coupled. The cam brake can

be applied, generally speaking, to but

four-wheel coupled engines.

(66) J. C. W., Boston, Mass., writes:

In repairing a plain triple valve, I

noticed a lump on the slide valve seat

which caused the triple to blow out

through the exhaust port. I faced the

lump off, and the blow stopped. What
makes this lump? A.—As the slide valve

works in the service position so much,
that part of the seat under the cavity of

the valve does not come in contact with

the valve face, and consequently does not

wear. The neighboring surface does

wear, however, and the lump is thus

formed.

(67) J. P. D., Montgomery, Ala.,

writes:

If a train of thirty cars were charged

tip, would not the air pump have more
air to compress to make all stops over a

division, with every other car cut out,

than if all were cut in? A.—Yes. To
make a stop in a certain distance with

thirty brakes, each brake would have to

do a certain amount of work. Now, if

every other car be cut out, the fifteen re-

maining brakes must do double work,
each brake using twice the amount of air

it used before, to stop the thirty cars in

the same distance, and the air drawn from
the train pipes of the fifteen cut-out cars

is wasted.

(68) J. K. B., Louisville, Ky., writes:

I. Please explain the difference between
•emergency and quick action. A.— i. An

emergency application is an application

made to stop quickly for some unexpected

cause, and may be made by any kind of

brake—the plain triple, quick-action triple,

hand brake or reverse lever. Quick action

is that function of the quick-action triple

which adds a part of the train line pres-

sure to the brake cylinder in an emergency
application, and at the same time helps

to apply the succeeding brake. Quick
action can only be had with the quick-

action triple. 2. Can the plain triple give

quick action? A.— 2. No, for the reason

above given.

(69) B. M. A., Providence, R. I.,

writes:

I have a brake valve that works very

hard. It has been cleaned and oiled

lately, but soon gets hard to turn the

handle. The seat is iron and the rotary

valve is brass. Is not this why the handle

works so stilT? A.—The brass valve and
iron seat will work well together if kept

clean and well lubricated. Possibly the

nuts are screwed down on the key too

tightly. The rotary-key washer which
rubs against the under side of the cap
should be kept lubricated. Ofttimes a

stifif-working handle can be traced to this

washer when the trouble is thought to be
in the rotory valve and seat.

(70) J. J. C, Brownwood, Texas, asks:

Should there be a difference in the time
of release of brakes when making stops

with passenger trains of different lengths,

say one of five and one of twelve or fif-

teen cars? A,—The brake valve handle
should be placed in running position a

little earlier with a long passenger train

than with a short one, so as to allow the

triples on the rear cars to move to release

position, get the brakes off, and prevent

the shock. A trifle more time is required

by the air to reach the last triple on a long

train than on a short one. Once the

triple piston goes to release position, the

brake will release in a certain time, re-

gardless of its position in the forward or

rear part of the train.

(71) R. J. C, Richmond, Va., writes:

The air-brake instructions say that in

pulling the whistle cord a second should

elapse between pulls, or the signal will

not be true. Why is this? A.—The pull

of the cord makes an opening at the car

discharge valve, and causes the signal

pressure at that point to be reduced. The
pressure elsewhere in the signal pipe is

higher, and in coming to the region of re-

duced pressure, will draw away from that

part of the system near the signal valve,

thus lowering the pressure on top of the

signal diaphragm which causes it to rise

and send air to the whistle. If the proper

interval is not allowed between pulls, the

several reductions all merge into one, and
make but one blast, or sometimes two.

Hence the rule to get a true signal.

The constant and prominent agitation uf

the subject by the Master Car Builders,

Master Mechanics, Air-Brake Men and

Traveling Engineers, would impress one

with the belief that the maintenance of

air brakes has now reached a high degree

of effectiveness and adequacy; but a close

inspection of the facts, however, will prove

that these orphans of the service are

not yet rolling in the lap of luxury and

indulgence that one might be led to be-

lieve.

i i i
H. W. Decker, air-brake inspector of

the Southern Pacific Railway, died sud-

denly of appendicitis at his home in Sacra-

mento, Cal., on May 29th. Mr. Decker

was oiie of the foremost and ablest air-

brake men in the country, having had fif-

teen years' experience in repairing, hand-

ling and superintending the maintenance

of air brakes on the Southern Pacific

road, and was a charter member of the

Air-Brake Association. He was held in

high esteem by his superior officers, and

was popular with the men under him.

i i i
Several new brake shoes have made

their appearance in service since the Mas-
ter Car Builders made their last tests, three

years ago, and it will be interesting to

know just how nearly these new shoes

will meet the claims made for them. It is

probable that the committee will en-

lighten us on this subject some time dur-

ing the coming year by making further

tests.

S i i
During the month of May, 3,974 air-

brake cars were forwarded from Nash-
ville, Tenn., over the N. C. & St. L. Ry.

Of this number 3,922 were in working
order and fifty-two were inoperative.

Eighteen of the inoperative brakes were
on cars belonging to railways, and thirty-

four were on private-line cars.

i i i
In discussing the maintenance of air

brakes at the Saratoga meeting of the

Master Car Builders, one member ex-

pressed a belief that air brakes are in a

more serious state of neglect than is gen-
erally supposed, and that it is high time

some systematic method of maintenance

be adopted.

i s i
At the Saratoga meeting of the Master

Car Builders last month, the committee
on triple-valve tests was instructed to ob-

tain and test all of the different kinds of

triple valves now in service on the various

railroads, and to report the results at the

1899 meeting.

i ^ @
The Master Car Builders' committee

on brake-shoe tests reports that a suffi-

cient number of new brake shoes were
not presented during the past year to war-

rant making any tests.
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Master Car Builders' Convection.

The Master Car Builders' Association

convened for their thirty-second annual

meeting on Wednesday, June 15th, at

Saratoga, with an attendance that be-

tokened more than old-time interest.

After prayer President Knapp, of the vil-

lage of Saratoga, welcomed the visitors

and extended the freedom of the borough

once more, with the assurance that it gave

him unalloyed pleasure to see that the

members knew a good thing, as was

evinced by their repeated visits to his vil-

lage. President Crone returned thanks

to the speaker for the warmth of his wel-

come, and introduced Col. Cole, chairman

of the New York Railroad Commission,

who made an address based principally on

the work of the Interstate Commerce
Commission, with special reference to

air-brakes and automatic couplers.

Mr. J. H. McConnell followed in

a few well-chosen remarks, in which a

comparison was made between the early

equipment in rolling stock, both freight

and passenger, and that of to-day, giving

interesting particulars of size, weight and

capacity. President Crone then came

forward with his annual address, noting

points of improvement and weakness in

car design, and giving, without stint, his

recommendations for a further better-

ment. The secretary reported 263 active

members, 189 representative members

and five associate members. As an evi-

dence of a healthy condition of the ex-

chequer, the treasurer showed a balance

of $8,245.21. On account of this surplus,

presumably, it was voted to put the annual

dues for this body at $4 a year instead of

$5, as heretofore.

The report of the Committee on Super-

vision of Standards and Recommended
Practice of the Association was referred

to letter ballot in all provisions except

those referring to the standard top-hinged

oil-box lid, standard journal boxes for

3% X 7 and 4'A x 8 journals, M. C. B.

automatic couplers, and recommended

practice for loading poles, logs and bark

on cars, and also specifications for M. C.

B. coupler tests: these were all to go to

committee for final adjudication.

In the report of Committee of Triple

Valve Tests, Chairman Rhodes made a

strong appeal for better work in equip-

ment of air-brake cars with parts that were

interchangeable and harmonious in all

particulars. Safety in braking demanded

this action of the association. The report

was discussed at some length, and it was

well shown to be the sense of the meeting

that triple valves that do not meet all re-

quirements should be known and giver,

no place in car equipment.

CONDUCTED BV O. H. REYNOLDS.

The noon hour topical discussion was

on the specification of lumber for freight

cars, and opened by Mr. Leeds with an

excellently prepared paper on the subject.

There was little discussion, but what little

was said was in favor of Oregon or Wash-
ington fir for sheathing, lining and roof-

ing.

The subject of master car builders' jour-

nal boxes, stop wedges, brasses and bo.x

lids was not discussed at all, which was a

matter for surprise, for the reason that the

present shape or contour of the top of

wedge is so notoriously away from correct

lines as to be a constant source of annoy-

ance, as well as expense for maintenance,

by its shifty and inconstant characteristics

in holding the journal load in a central

position. It is matter for regret that ac-

tion was not taken in the case, for it is as

badly in need of good strong treatment as

any detail in car work to-day.

Another subject of importance was

passed over without discussion, namely,

the paper read on a standard truck for

60,000, 80,000 and 100,000-pound capacity

cars. It was not touched, but it is hoped

that it left an impression that may be

productive of results some other time.

The Committee on Brake Shoe Tests

stated that the apparatus for prosecuting

these tests had been transferred from

Pittsburg to Purdue University, where

facilities would be furnished to members
of the association desiring to pursue in-

vestigations in that field.

The report of the Committee on Rust

from Salt Water Drippings from Refrig-

erator Cars showed that track and bridge

officials were making a keen inquiry into

means for prevention of injury to tracks

and bridges. Recommendations by the

committee had not thus far met with favor

from refrigerator car companies, as a rule.

Bridges were found to be best protected

by a covering impervious to the drippings

rather than by any attempt at prevention

of drip from the cars. While many roads

find ample cause for complaint from the

effect of dripping from refrigerator cars,

the Milwaukee road, it was stated by a

member, had found no cause for com-

plaint from that source. It was voted to

submit the report to letter ballot, with the

understanding that the committee recom-

mended a iJ/2-inch pipe to extend from

each side of car to a point under the cen-

ter sills, and lead the drippings to the

center of the track.

The section of the interchange rules re-

ferring to knuckles excited a great deal of

talk. It was finally voted to allow the rule

to remain as printed. The matter of roof-

ing, lining and sheathing material was

referred to the Committee on Standards.

The subject of prices in interchange was
taken up, and it was proposed to rear-

range them so that they would include

cars of greater capacity than 60,000

pounds. The figures given on prices for

work done in the West tended to show a

loss to the Western roads, owing to less

cost for labor in the East for such work.

Prices for 70,000, 80,000 and loo.ooo-pound

axles were voted to be $12 per car for the

first two, and $14 for the third, with in-

structions to the committee to make a.

price for second-hand and scrap axles

also. The price for repainng a cut journal

was a point for contention, when 25 cents

per journal trued was proposed as a

proper figure, to add to the old cost of

removal and replacement of wheels. The
proposed price was sustained by vote.

The price for work done west of the

105th meridian was brought up, when a

Western representative proposed that an

arbitrary figure of 15 per cent, be added to

the present price for all work done, on the

principle that the law of reciprocity shovid

hold in railway matters as well as else-

where, and that a spirit of fairness

should prevail. The matter of differential,

on being put to vote, was lost. A com-
mittee of five was appointed, consisting

of a member each from the West, Eist

and Middle District, and two from private

car lines, to investigate the situation and
report to the convention of 1899.

An amendment to place the price of

drawbars for interchange at $8 was lost,

and the figure of $7.50 proposed by the

committee was allowed to stand. A mo-
tion to amend the constitution so as to

hold the convention on the second

Wednesday in June was carried.

Tests with a dynamometer to demon-
strate the efficiency of side bearings made
with metal trucks and bolsters showed that

the center bearing truck was easier to pull,

under all conditions. The report was or-

dered to be published in the proceedings

of the association.

It was stated that 40 per cent, of tl;e

equipment of the rolling stock in the

United States and Canada was fitted with

air brake, and the necessity of better care

in the matter of application of some of the

fittings was well shown in a case cited, in

which, out of 1,500 retaining valves, less

than 150 were of any use whatever, either

from leakage or faulty position and loca-

tion.

When the hight of drawbars was dis-

cussed it was shown by one investigator

that the only safe variation in hight on his

road was 3 inches. More is admissible

when the link and pin shall have entirely

disappeared. It was moved and carried

that the Committee on Recommended
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Practice confer with the Interstate Com-
merce Commission on the subject of draw-

bar liight.

Steel framing of cars was left to wither

and die. No action taken on the report

of the committee; no discussion on same.

Is it possible this illustrious body is afraid

of tackling the subject?

Painting of cars by compressed air

brought out complimentary allusions from

the members, one of whom was turning

out about 400 cars per week by the pro-

cess, now well to the front. It was given

as the sentiment of those who used com-
pressed air that the spray was better than

the brush in all cases, as it drove the paint

into places inaccessible to the brush.

Election of oflicers wound up the pro-

ceedings for 1898, and the secretary was,

on motion, directed to cast the ballot for

the one list of nominations. Mr. E. T.

Bronner declining the honor of succeed-

ing to the presidency, which office was his

in accordance with custom, he being the

first vice-president, the ballot was cast by

the secretary, with the following results,

for officers of 1899:

President, Mr. C. A. Schroyer; first

vice-president, Mr. J. T. Chamberlain;

second vice-president, Mr. J. J. Hennessy;

third vice-president, Mr. W. J. Robert-

son; treasurer, Mr. G. W. Demarest; sec-

retary, Mr. J. W. Cloud.

Combined Passenger and Baggage Car.

The engraving of framing of the com-

bination car of the Erie Railroad, pre-

sented herewith, shows one of the new

cars used in their through-train service.

There is seating accommodation for sixty

passengers, in addition to a baggage com-

partment 14 feet 6 inches long, making a

total length over sills of 60 feet.

This car is carried on tlie six-

wheeled truck illustrated in our April

issue, and is therefore an exceptionally

smooth riding vehicle. The framing is of

a very light character, as will be seen by a

reference to the dimensions of the mem-
bers entering into its construction, and

the fact that figures are given freely and

accurately makes such reference a pleas-

urable task, since their function is to re-

veal and not conceal the sought-for infor-

mation.

The car is one of a type made neces-

sary by the heavy trains where a limited

amount of baggage had to be transported,

and it is well arranged for the purpose.

The baggage door being placed centrally

over the truck, gives an idea of symmetry,
not present when placed at a haphazard
point, as is usually done in such cars. The
car is a representative one of the kind,

and well demonstrates that wooden con-
struction has reached a point where fur-

ther extension, with reference to size, has
nearly reached the limit, for cars in pas-
senger service, if made as light as this.

The bracing of the car with so little

room between the belt rail and sill, is well
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arranged, and of a system that will hold

up in good shape, as is shown by the

diagonal braces and overhang truss. The
result of carrying the belt rail down is

to give a large window opening, and a

consequent light and airy effect not seen

in cars constructed on the cloister plan.

Details of the door in the baggage

end are shown in broken enlarged sec-

tions, in which are seen the plate and sill

finish.

There are no marked changes from

standard practice in these cars, other than

is well exemplified in the case of the West-
inghouse friction draft gear, which has

been devised to mitigate the severity of

blows on the draft gear of cars, by ab-

sorbing them through friction.

Every practical rolling-stock man knows
that while attention has been given to in-

creasing the security of draft rigging so

that it is no longer pulled out by the roots,

there has been little or no improvement
in the springs, it being a fact that the

same springs are applied to light and
heavy cars alike. When it is known that

The ShefflelJ Motor Velociped* Car.

Through the courtesy of Mr. E. B.

Linsley. secretary and treasurer of the

Sheffield Car Company. Three Rivers,

Mich., we enjoyed, while attending the

convention at Saratoga, the pleasure of

riding upon a motor velocipede car re-

cently put upon the market by the com-
pany named. The motive power is a

double gasoline engine placed beneath the

seat, with every part accessible for exam-
ination or repair.

The aim of the company has been

rULI^MAN COMBINED SJIOKEU A.ND BAliGAGE CAR. rULLMAN CAR BAUBEU SHOP.

to reduce the weight by close attention to

the requirements of the several members,
which are much lighter than rule of thumb
practice would suggest as the proper

thing. This is evident in all details of the

framing from sills to carlins, and the con-

clusion is a natural one, that the dimen-
sions chosen are the result of calculation.

We are indebted to Superintendent

of Motive Power Mitchell for the

prints from which the illustration is

made.

Westinghouse Friction Draft Qear.

One of the best methods of reaching

the understanding of the average mind,

with the aims and purposes of a mechani-

cal device, is to show by an ocular demon-
stration what is sought to be accom-
plished, and to do this as nearly under
working conditions as practicable. This

the best of these springs have a resistance

of less than 22.000 pounds before coming

to a solid bearing, the necessity for a de-

vice that will absorb the shocks of service

is apparent.

In the friction draft gear, the resistance

is of such a yielding character, due to the

friction of metal surfaces, that it is prac-

tically impossible for the blows received

by the draw bar to be transmitted to the

car frame. This is nicely shown by tests

made under a falling weight, which shows
the recoil of the ordinary draft spring,

and the smooth absorption of the blow

when the friction gear is placed under the

drop. Such a demonstration is quite con-

vincing that the claims made for the fric-

tional features of the gear are founded on
something more tangible than thin air.

We note that all of the loo.ooo-pound

steel cars recently built are fitted with this

gear.

to produce a motor-driven veloci-

pede car combining simplicity, light-

ness and efficiency, and they appear to

have succeeded. The weight has been

kept down, so that one man can put the

car on the track and take it ofif as easily

as he can perform these operations for the

ordinary velocipede car. The car is un-

der 250 pounds in weight, but it is capable

of carrying two men up an ordinary grade

at a speed of from fifteen to twenty miles

an hour.

When the writer rode on it, there were

two others, and it quickly attained a speed

of twenty-five miles an hour, and rode

very smoothly. We understand that a

run of fifty miles can be made at a cost of

10 cents.

We understand that railroad companies

are ordering this car so rapidly for the use

of their roadmasters that the makers are

flooded with orders.
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Freight Car Exhibrt.

The tendency of the times to show up

the real thing instead of by model, was

exemplified at the Saratoga convention

to a greater extent than heretofore. The

Schoen Pressed Steel Company had four

of their hopper bottom steel cars on exhi-

bition in the yards, conveniently close to

the hotels. Three of these cars had trucks

of the arch-bar type, with the members

pressed to channel shape.

The Goodwin dump car was again on

exhibition. This time it was covered with

the signs of many a hard battle with bal-

last, that showed it was built for service,

and had seen plenty of it. The Pratt gon-

dola car of the New York, New Haven &
Hartford Railroad was also in evidence

in the group. This car is now improved

with a slide bottom operated by a rack

and pinion from the side of the car. The
slide is of wrought iron plate, carried on

a series of friction wheels that are located

on the inside face of the sills at the pocket

covered by the slide. The friction wheels

carry the load on the slide and effectually

prevent any binding in the gear and rack.

Arbitration Disputes.

In July, 1897, the Fort Worth & Denver

City Railway Company rendered bill

against the Southern Pacific Company
(Pacific System) for journal brass applied

to Central Pacific coach No. 2071, July

21, 1897. The bill was returned by the

S. P. Co. with the claim that repairs to

this class of cars are governed by the

Appendix to the Master Car Builders'

Rules, which are as follows:

"Rule I.—Each railway company shall

give to foreign cars, while on its line, the

same care and attention that it gives to its

own cars."

"Rule 3.—The receiving road is author-

ized to make such alterations and repairs

as are necessary for the safe movement of

cars over its line, and must immediately

notify the delivering road of all such

alterations and repairs, upon receipt of

which notification the .delivering road

shall furnish proper authority to render

bill for such alterations and repairs,"

and, according to its understanding of the

above, it is clearly contemplated that the

accepting road shall make an inspection

of the car at the time of acceptance, and

make such repairs as are necessary for

the safe movement of the car over its line,

and the delivering road shall furnish the

proper authority to render bill for such

repairs: but for any repairs which become
necessary after that time, the road on

whose line the car may be at the time such

repairs become necessary is responsible

for same, and not the owner of the car.

The bill was returned by the Ft. W. &
D. C. Ry. Co. with the claim that it had

complied with Rule i, by applying a

brass, the same as though it had been

one of its own cars, and. furthermore, that

it made the repairs necessary and notified
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the S. P. Co. as required by Rule 3, by

attaching repair stub to the bill, which

complies with the M. C. B. Rules for

1896, and that it sees no reason why its

bill should not be paid.

The S. P. Co. again returned the bill,

with the claim that there is no change in

the Appendix to the M. C. B. Rules in

1896 from what they were before as re-

gards notifying the delivering road of

the repairs to passenger cars when re-

ceived, and obtaining authority for mak-

ing the repairs that are necessary for the

safe movement of the car over the line of

the receiving road; also, that there is

nothing in Rule 3 which can be con-

strued as authority to charge the owning

road with such repairs as these in dispute,

unless the owner is the delivering road,

which is not so in this case. The S. P.

Co. also requested that if the Ft. W. & D.

C. Ry: could not see its way clear to can-

cel its bill that the same be submitted to

the Arbitration Committee for a decision.

The Ft. W. & D. C. Ry. Co. returned

the bill, quoting Rule 2, in reference to re-

ceiving and delivering cars in good gen-

eral condition, etc., which would compel

it to put in the brass to comply with the

last clause of this rule. It also claims that

Rule 3 covers the matter of notifying the

car owner of any repairs being made, and,

in its opinion, by attaching the repair

card stub to its bill the owner became

responsible: also referring to a circular

issued Ipy the S. P. Co. allowing repair

card stribs to be attached to bills instead

of havfAg the cards sent through the

mail, and. furthermore, that Rule 3 does

not say that authority may be furnished,

but that it shall be.

The S. P. Co. again returned the bill,

and in reply to the statement of the Ft.

W. & D. C. Ry. Co. that Rule 3 covers

the matter of notifying the owner of car

of any repairs being made, referred to

Rule 3 as quoted, which shows that there

is no reference to the owner, but refers

to the delivering road, and that there is

nothing in Rule 2 or Rule 3 that can, in

any way, be construed as making the

owner responsible, and that it is of the

opinion that the Ft. W. & D. C. Ry. Co.

is confounding the rules governing pas-

senger car repairs with those governing

freight car repairs, as there is no men-

tion made of repair cards and repair card

slubs, or to owners' defects in Rules 2 or

3 of the Appendix.

Failing to agree, all correspondence is

referred to the Arbitration Committee for

decision.
DECI.SION.

In the opinion of the committee Rule

3 of the Appendix is quite clear as for

authority for such repairs as are necessary

for the safe running of the car, and it is

reasonable to suppose that cars shall not

be held from service for authority to make
minor repairs. Rule 4 of the Appendix is

clear as to the nature of repairs for which

authority is to be asked. There is no evi-
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dence to show that the car did not have

proper care while in the possession of the

Fort Worth & Denver City Railway. The

bill of the Fort Worth & Denver City

Railway is correct and should be paid.

Under date of May 6, 1897, the New
York, Texas & Mexican Railway Com-

pany advised the Burton Stock Car Com-

pany that Burton stock car 6194 was

wrecked on its line at Keeran's, on March

28, 1897, during a windstorm, and asked

for shipping directions for return of

trucks; also, that New England Car Com-

pany car 5333, operated by the B. S. C.

Co., was damaged at the same time and

place; that repairs would be made to the

latter car, and bill rendered against the

B. S. C. Co. Under date of May 13, 1897,

N. Y., T. & M. Ry. Co. advised the B. S.

C. Co. that the above mentioned cars

were blown out of siding by windstorm,

and the body of car 6194 completely de-

molished and wreck burned.

On May 17, 1897, the B. S. C. Co. re-

quested shipment of trucks to Chicago,

and stated that bill for value of body

would be rendered from its Boston office.

Further correspondence with the N. Y.,

T. & M. Ry. Co. discloses the fact that

it disclaims any responsibility whatever,

and would not ship the trucks unless the

B. S. C. Co. would guarantee the freight

charges and authority to repair car 5333.

The B. S. C. Co. then requested the N.

Y., T. & M. Ry. Co. to repair N. E. car

5333, and render bill against the car

owner, pavment of same to be withheld

until the matter could be submitted to the

Arbitration Committee for decision, and

invited the N. Y., T. & M. Ry. to join in

bringing the matter before that committee

for decision. -

The N. Y.,'T. & M. Ry. Co. replied that

the cars were damaged by a storm that

did considerable damage to the property

of that company at different points on its

line, and that it was not possible for that

company to have foreseen the cause or to

have taken any further precautions to pre-

vent the damage to the cars in question;

that it gave as good protection to these

cars as it did to its own and to its other

property at various points along the line

where damage was done. On this account

it disclaims responsibility for damage to

these cars.

The Burton S. C. Co. argues in reply

that its claims are covered by M. C. B.

Rule 3, sections 19 and 43, and refers to

.Arbitration Case 122 as a parallel case. It

says that it would be a gross injustice to

car owners and railroad companies were

they held responsible for damage to their

cars arising from negligence or accident

under conditions not covered by existing

rules of interchange while in the service

of other companies, and that as these cars

were blown out of siding and subsequent-

ly one of them was burned up, it believes

the railroad company handling the cars is

responsible for the damage.

i'urihcr correspondence failing to settle
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the matter, it is referred by the parties to

the dispute to the Arbitration Committee

for decision.

DECISION.

There is no evidence that the cause of

the destruction of the cars in question was

due to an act of Providence wholly. The

(act that the cars ran out of the siding

and were wrecked would indicate care-

lessness on the part of the railroad hav-

ing the cars in its possession in not hav-

ing the brakes set, and the fact that the

cars were not destroyed where they stood,

but ran some distance before being de-

stroyed, would also indicate that the wind-

storm was not of such a nature as to have

destroyed the cars had they been properly

cared for by the railroad in whose posses-

sion they were.

In the opinion of the committee, the

New York. Texas & Mexican Railway

Company should either rebuild the cars

and return them to the owners, or reim-

burse the owners for the value of same.

The New York, New Haven & Hart-

ford road had their copper-sheathed pas-

senger car on exhibition at Saratoga to

show the eiTects of twenty months of wear

and exposure to the elements. It would

be impossible to distinguish the appear-

ance of this car from one just out of the

shop. The brilliant metallic sheen of a

deep bronze tint which was noted on the

first appearance of the car is still present.

There is now no doubt of the success of

the venture, and the sheathing question

for passenger cars is practically solved,

in so far as cheap first cost and immunity

from exorbitant maintenance cost is con-

cerned. The same road also had on exhi-

bition a baggage car fitted up for the

transportation of fancy and blooded stock.

The interior is arranged with portable

stalls placed lengthwise, making three

stalls in the width of the car, all padded.

The 50-foot car has a capacity of thirteen

horses, leaving room for the groom. All

castings required for the portable fittings

are of malleable iron and arranged so as

to be flush with the floor and walls. The

interior of a baggage car can be trans-

formed into a horse car in fifteen minutes

by the arrangement used, which is one of

the simplest thus far brought out for the

purpose.

i i i
Why One Engine Ran to Time.

Old Jim Bliss was a driver on the

North-Western, England, who was noted

for giving vent to some original remarks

occasionally.

A friend of the writer, on one occasion,

ran down behind Jim from London to

Bletchley. They had a first-rate run, and

on arriving, our friend went up and re-

marked as much to the old man.

"Yes." chuckled Jim. "I knew the

old hoss meant coming to-night, for she

pricked her ears at starting."

WHAT YOU WANT TO KNOW.
Questions and Answers.

Correspondents wishing to have ques-

tions answered in tliese columns should

send in their names and addresses, not

for publication, butfor evidence ofgood
faith. We throw all anonymous letters

'into the waste basket.

(54) Z. V. K., Charlotte, N. C, asks:

Will instantaneous opening of steam

ports increase speed and save fuel over

the up-to-date valve gear now in use?

A.—Experiments here and abroad with

gears of the four-valve type have given

results that answer your question in the

affirmative—as far at least as concerns the

results given by the plain slide valve.

(55) H. B. W., Eastland, Cal., asks:

I. Has the Pennsylvania Railroad ever

adopted a domeless locomotive, and was

it successful? A.— i. Inquiry fails to show

that the Pennsylvania road ever adopted

a domeless locomotive. 2. Please give me

the name of the fastest train (actual run-

ning time) that is operated in the world,

on a run of 100 miles, and also the num-

ber of the engine. A.—2. It is impossible

to furnish information of this character

for want of reliable data.

(56) W. H. S., Salt Lake City, Utah,

asks:

I. What is the proper way to block up

a consolidation engine for a broken front

tire or driving wheel; the second and

third drivers have plain tires? A.— i.

Raise the front wheels clear of the rail

by blocking between the pedestal braces

and driving boxes, after removing the

front side rods. 2. Could engine be run

ahead in this condition on a curvy road?

A.—2, Not with safety; the plain tires

would be quite likely to drop ofl the rails

on a sharp curve.

(57) R. F., New Orleans, La., writes:

We have an engine here with the bot-

tom water-glass cock below the crown

sheet. Please say which is the proper

place for the cock—above the crown, on

a level with it, or below it. A.—The

lower water-glass cock on locomotive

boilers is usually located so that when

water is in sight in the glass above the

bottom nut. the water level in the boiler

will be from 2 to 4 inches, and sometimes

more, above the crown sheet. There is

apparently no standard practice in this re-

spect, other than to have water on the

crown when it is disappearing in the

glass.

(58) J. E. G., St. Paul, writes:

I. I am of the opinion that it is injuri-

ous to the ash pan, dampers and grates,

to work a locomotive any distance with

dampers closed, inasmuch as the exhaust

on the fire has a tendency to warp the ash

pan and dampers, together with the at-

mospheric pressure on the outside, and if

there is much fire in the ash pan the grates

are liable to get burnt or warped. What is

your idea of this? A.— i. We agree with

the views of our correspondent. 2. There

is always a gas formed in the flues, whether

the dampers are open or not. What is

the nature of the gas formed in the flues

when the engine is working and the

dampers closed, and the latter and ash

pan are as air-tight as it is possible ta get

them? Is the gas formed under the con-

ditions stated dangerous and liable to

cause an explosion. A.—2. The gas is

carbon monoxide, and is of an explosive

nature.

(59) M. C. D., Pueblo, Col., asks;

I. Of what benefit are relief valves to an

engine? Do they prevent bursting of

steam chest? A.— I. Comparatively few

engines have a relief valve, in the correct

sense of the word. A relief valve is a

safety valve set at a little above boiler

pressure. Nearly all engines have "vacu-

um" valves (called relief valves by many)

which relieve, more or less, the vacuum

in the steam chests when engine is run-

ning shut off. Some makers have a com-

bined relief and vacuum valve. 2. What
bad effect, if any, will result from ha- 'c

a simple six-wheel engine (145 pounds

steam pressure) with one piston of 156.7

square inches and the other 162.296 square

inches. A.—2. This is only a difference

of about Vi of an inch in diameter of cyl-

inder, and will hardly be noticed. It is

not uncommon to find cylinders on old

engines differing M inch in diameter, due

to reborings.

(60) J. S., Montgomery, Ala., writes:

I. Please explain the relative position of

eccentrics to crank pin on a direct-motion

engine, also the relative position of eccen-

trics to each other on an indirect engine.

A.— I. Our article on "Irregularities of

Cut-off," in the May number of this paper

will give the information required, and

our correspondent is also referred to "The

Locomotive Link Motion," by F. A. Hal-

sey, on sale in our book department, and

the best work extant on the subject. 2.

How can a slipped eccentric be set on a

direct-motion engine? A.—2. There are

several methods of bringing a slipped

eccentric approximately to place, a simple

one of which is, say, for a right go-ahead,

to place right crank on the forward cen-

ter with reverse lever in full back gear

and make a mark on the valve stem at the

gland. Then place the reverse lever in full

forward gear, after which turn the slipped

eccentric on the axle below and away

from the crank, until the mark on the

valve stem is again in its original place at

the gland. For a slipped backing eccen-

tric, reverse the process, first marking the

valve stem for the correct position of the

go-ahead eccentric. Another method is to

place the crank as nearly as possible on

the forward center, and if for a slipped go-

ahead eccentric, place the reverse lever in

full forward motion; then turn the eccen-

tric below and away from the crank

(if for a direct engine) until steam ap-

pears at the front cylinder cock. These

methods are similar in results, as the port
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Everywhere.

1. Insures highest possible brak-
ing force, decreasing liabil-

ity of skidding wheels.
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in emergency.

3. Gives uniform distribution of

braking force.

4. Assures engineer of efficiency

of brakes.

5. Insures uniform release on
all cars.
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nance of shortest possible
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suring greatest reserve
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7. Decreases cost of braking—
using less air.
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Specify only the McKee

Adjuster and get the best.

Q&C COMPANY,
CHICAGO.
NEW YORK.
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opening is obtained in one case by tile

niarl< on the valve stem, provided tlie

engine had lead, and in the other by

steam showing at the cylinder cock.

Some Convention Exhibiti.

There was much taste and ingenuity

displayed in the arrangement of the ex-

hibits to show them off to the best advan-

tage, and while they were probably no
greater in point of number than at past

conventions, they were vastly more com-
plete in detail. It is not easy to select

any one as better than another, but among
the specially interesting collections of de-

vices known as essential to railway ser-

vice, we noted the Reed pipe wrenches,

which had a wide working range. One
of these would take in pipe from % to I'/i

inches diameter, which is an index of

what other sizes would do. The other

exhibits included:

McVicar and Sweet's oilers, in all sizes.

The Western Railway Equipment Com-
pany had the Houston track Sander, and
other specialties handled by them.

The American Steel Foundry Com-
pany's truck and body bolsters and coup-

lers.

Tlie Sargent Company's Diamond "S"
brake shoe.

The Hancock Inspirator Company. with

their composite injector, and other spe-

cialties.

M. M. Buck Manufacturing Company

—

Headlights, and automatic driver brake

release.

Jenkins Brothers—Valves of all kinds.

International Correspondence School

—

Attendant with literature, covering the

school and its aims.

Crosby Steam Gage and Valve Com-
pany—Gages and Chime whistles.

The Peerless Rubber Company, with

everything in their line.

New York Belting and Packing Com-
pany, with samples of their output.

The Altman Car Coupler, the coupler

without an imcoupling chain, and for

which it is claimed no wear or change of

contour will affect its efficiency.

The Shelby steel tube, compressed,

flattened and expanded.

The Sniillie coupler.

The Moran Flexible Steam Joint Com-
pany, and their specialties arranged so as

to be a faithful representation of the battle-

ship Kentucky, made up of their fittings

exclusively, making the most novel and
original conceit on the ground.

The Westinghouse Company and their

engine running dynamos for exhibition

purposes.

Schoen pressed-steel bolsters.

Peerless couplers.

Gould couplers.

The Q. & C. Company—Car seats and
steps, and McKee brake slack adjuster.

The Gold Car Heating Company, with

piping arranged complete for one car

—
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the only car-heating exhibit on the

ground.

The Rand Compressor Company, with

air compressors at work for the exhibits.

The Cleveland City Forge and Iron

Company, with a mammoth turn-buckle

weighing 750 pounds, emblematical of

their immense business in the turn-buckle

industry, and also a fine sample of smooth
forging. The better to show up this giant

turn-buckle, there were with it two lilli-

putians about 3 inches long, just as per-

fect as forgings as the large one.

@ i i
The exhibit of full-sized trucks at the

Saratoga convention gives an impression

of their gathering strength with each suc-

ceeding convention. The Buckeye truck

showed the girder principle, and the Bar-

ber truck was there with the roller bear-

ings for cars and tenders; the steel body
and truck bolsters were represented by
the Schoen, American and Simplex—all

of which were gotten up in good shape.

Another full-sized exhibit that drew at-

tention was the Standard platform . There
are no features about this platform that

do not explain themselves even to those

not up in car construction, and it there-

fore showed to good advantage.

i i i
The Smith journal bearing for cars

seemed to attract the attention of car men
at the convention, presumably for the

reason that it had a wedge with a concave
surface fitting a convex surface on the

upper face of the bearing, or rather on
the upper face of a piece of iron let into

the top of the bearing. This principle of

the ball and socket joint between bearing

and wedge was in use several years ago
on some rotary snow plows, where the

bearings gave excellent results in carry-

ing a load of 15,000 pounds per journal.

i i @
Among the patents for car truck de-

tails, recently issued, we note one to Mr.
H. H. Sessions, and assigned to the

Standard Coupler Company. The device

is a center bearing for railway cars, con-
sisting of a cradle suspended from, and
swinging with hangers that have a trans-

verse motion; the hangers being pivoted

at the top and connected at that point to

the truck transoms by suitable bearings;

the top of the cradle performing the

function of a truck center plate by receiv-

ing that of the car body. This will be

recognized as being substantially the old

swing motion, as formerly used on en-

gine trucks, adapted for duty on car

trucks.

s d i
The Pittsburgh & Lake Erie are put-

ting down 100 miles of new steel rails on
the main line. The heavy engines and
cars that are used for hauling the ore from

Pittsburgh are found to wear out the

track much faster than the lighter rolling

stock.
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Places for Holding Conventtons.

Even' year there is a great deal of

scheming among the people who attend

the railway mechanical conventions to

manufacture sentiment in favor of a par-

ticular place for holding the next meeting.

This labor of love is generally carried on

by the supply men or their female friends,

and the sentiment is assiduously culti-

vated to make the conventions swing be-

tween Saratoga and Old Point Comfort.

We think it is a pity that the members of

the associations have their preference for

the next place of meeting smothered un-

der waves of sentiment worked up by

people who ought to be ashamed to inter-

fere. We have gone to considerable

trouble to find out the sentiment of in-

dividual members about where they would
prefer to meet next year, and a large ma-
jority wish to go West.

There has been keen disappointment
that the Joint Committee failed to find

accommodation at Colorado Springs. We
should think that Denver could accom-
modate these conventions. A certain class

who favor Saratoga and Old Point Com-
fort argue that no place is suitable for

holding the conventions unless it has one
hotel that can hold all the people attend-

ing. That argument appears to carry

weight; yet in practice, the people always
divide up among several hotels. There
is no reason why they should not follow
what was done so successfully in Boston,
and divide up into half a dozen hotels.

Those most concerned are wailing,

"Keep us away from sweltering Old Point
Comfort for a few years longer."

i i i
Flags on the Northwestern Railway.
The officers of the Northwestern Rail-

way have decided to show their patriot-

ism and to inspire their passengers by
decorating the company's buildings every-
where along the three divisions of the

road. The first flags were raised on the

Milwaukee Division.

The Stars and Stripes will also float

over stations in Iowa, Wisconsin and
Minnesota, and as there are about 7,000

miles of road, a large number of flags will

be necessary.

A new railway contract between the

Government of Newfoundland and the

parties who are to build tlie road has

some peculiar features. The number of

trains to be run is to be determined by
the government, and trains are required

to run over the whole system at least

three times per week, although these may
be either passenger or mixed. The con-

tractors furnished mail cars tor $42,000

per year, and the cars are for the ex-

clusive use of the government mail. The
minimum speed of all through trains is

fixed at 18 miles per hour, including

stops. Freight rates are not to exceed

3 cents per ton per mile for distances be-

tween 50 and 100 miles. Passengers are

only allowed 80 pounds of baggage. The
contractor receives 5.000 acres of land

for each mile of railway operated, and
this includes all mines and ores found

therein—this in addition to a previous

grant of 2,500 acres per mile.

Siberian Railway.

Some idea of the immense amount of

work involved in the construction of the

Siberian Railway can be had by noting

that on the four sections of the central

line over 2.000 acres of forest have been
cut down and the trunks uprooted; that

nearly 30.000,000 cubic yards of earthwork

have been laid, and over 156,000 cubic

yards of masonry have been completed.

Bridges are completed for 400 miles of

this section in addition to 241 bridges on
the section beyond; 678 miles of track

have been laid, 565 of which have been

ballasted. There have been over 1,000

line and station buildings erected on this

section. Altogether about 1,700 miles of

track have been laid. While this is par-

tially to increase the commerce of the

country, it is largely to obtain a rapid

and safe way of mobilizing troops on the

Chinese frontier.

i i i
The combined cylinder and half-saddle

for lomotives has been a popular design

for several years, it being supposed to

have some advantages over the separate

saddle, among which may be mentioned

the single joint between the two halves,

and also a lesser number of steam joints.

We note the return of a prominent rail-

road to the separate saddle on some new
heavy power—a return to the practice of

years ago. There is something to be said

for this style of cylinder fastening as well

as for the other, first mentioned. If a

cylinder is required to be removed for

any cause, either a smash, or to replace

the old with larger or smaller cylinders,

it can be done at less expense than with

the more modern half-saddle type. It is

one of those questions with two sides to it.

Mixed on Time.
Dunkirk, N. Y., is forty miles west of

Buffalo, and is supposed to use Central

time, so that after leaving Buffalo you

say to yourself as your watch points to

12 noon, "It isn't time to be hungry for an

hour yet out here." In Dunkirk, how-
ever, you are apt to get mixed. You go
to the shops and you find men get hungry
same as you did, time or no time, and the

shop stops at 12 o'clock by your time. too.

Then you ask what time the i o'clock

train goes east (is it a "bull" or not?),

and they tell you, "One o'clock by rail-

road time, but it's 2 o'clock by right time."

Of course the new system is best for all

concerned, but this shows how long peo-

ple cling to old ideas in some things.
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Experience of an Oil

Company's Expert.

He Takes the Responsibility of Running an

Engine without Graphite and tands it

on a Side Track with a Red Hot Pin.

A short time ago an expert In the employ of

an oil company, noticing an engineer putting

graphite In Ills oil cup, said: "Look herel

What are you doing that for?"

"So I won't have a hot pin," answered the

engineer.

"Well, you won't ha^e a hot pin if yon leave

it out," replied the oil company's expert, "for

you have the best oil made, and you don't

need any graphite or anything else. You have
no business to use graphite, and I want you
to leave It out."

"Weil, I will leave it out," said the engineer,

"If you will get on my engine and ride to

East on and take the responsibility of any
trouble or delay, for I know that unless I use

Dixon's Flake Graphite this pin gets hot

as !"

The oil expert said he couldn't go that day,

but would soon; so the engineer dosed the pin

with graphite as usual, and made the run with-

out difliculty.

In a few days the oil company's expert

turned up again, and wanted to know If the

engineer had used any more graphite, and
where he got It, and if the railroad eomiiany

bought It for him, and why he used it, any-

way.
"Now, see here." said the engineer, "I tohl

you the other day that nothing in God's world

will keep that pin cool except Dixon's

Graphite. I have to use It. and, what Is worse

yet, I have to buy It and pay for it myself, as

your company oils this road and forbids the

use of graphite, and the railroad company
won't buy it, although I believe they would
save money If they themselves oiled the road

as they used to, and bought the graphite as

needed. But that has nothing to do with this

case, and If you want to take the respousi-

biiity now, I'll leave out the graphite."

"All right." replied the oil expert. "I have

a pass to-day to ride on your engine. Ton
leave out the graphite, and I'll take the re-

sponsibility."

The oil expert saw that everything about

that pin was cleaned and well oiled, and the

engine pulled out of the depot and headed for

Eastou. After going a few miles the pin was
BtlU cool, and the oil expert said: "What did

I tell you? I knew she would nm ail right

without any of that black stuff you were put-

ting In the cup." The engineer smiled and

said nothing.

After going about 25 miles the engineer ft'U

of that usually troublesome pin, and was not

surprised to find he could scarcely hold his

hand on It. He said nothing, as the oil com-

pany's expert was taking the responsibility

for that day, and he climbed on the cab. con-

cealing Ills smile in a sudden tit of couglilng.

Long before that engine reached Easton the

pin was heated to a cherry red, and the en-

gine was taken off the train and replaced by

another.

Hundreds of locomotive engineers are buy-

ing graphite regularly, and paying for It out of

their own pockets. Is not this proof positive

to superintendents of motive power and other

officials that Dixon's Ture Flake Graphite

does something that no oil can possibly do?

Large Engine Frames.

The increase in sizes of locomotives,

and consequently of their parts, was

strikingly shown at the Brooks Locomo-
tive Works in their frame department. A
comparatively new Bement frame slotter

was noticed, with three frames being

worked into shape. Inquiry sliowed that

the machine had a stroke of 18 inches and

was designed to take two pairs of frames

at one setting, and on ordinary work
would handle them nicely.

The recent large engines being built,

however, had 5-inch frames, and conse-

quently only three could be handled at

once. The same thing is going on in

many departments, and the men are won-

dering where it will stop.

The iVIultl Angular Packing.

The United States Metallic Packing

Company, of Philadelphia, are making a

new form of packing ring and vibrating

cup to contain the same, as shown by the

annexed cut. As will be seen from the illus-

called upon him. and the spokesman ar-

gued that it was impractical to draw back,

as the money was al! subscribed and the

present bought.

Then the S. M. P. gave in; but he con-

cluded that a talk about the evils of giv-

ing presents to railroad officials would be

in order. As he warmed up to his subject,

he remarked, "You fellows never at-

tempted to get up a testimonial to me, be-

cause you knew better."

In reply the spokesman said: "It is per-

fectly true, Mr. Mac, that we never tried

to get up a diamond pin for you; but if

you would quit the Gold Plate road we
will give you tlie finest diamond we can

find in Chicago."

i i i
What our contemporary, The Locoma-

live Magaciue, calls a novelty, is a car

journal box illustrated and described in

its June issue. The box has earned atten-

tion by the fact that it has an oil or grease

reservoir on top. besides the usual one at

the bottom, in which are two fusible met-

allic plugs that fill holes in communica-

^^
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Tlie Rules of Interchange adopted by

the Master Car Builders' Association have

assumed voluminous proportions, and

they do not decrease by the revisions

^iven the document. It had a revision at

Old Point Comfort last year which cleared

up some points and left little room for

doubt concerning their construction. The
care vi'ith which the subject has been let

alone in club work shows that there is

fiot any desire on the part of the members
to discuss the rules at this time, they be-

ing willing to regard it as closed to the

clubs, but reserving the right to kick in

private. An old time master car builder

suggests that a prize be offered for a code

of rules to cover every possible contin-

gency in interchange of trafKc, brevity

and clearness to take the money. The
proposition does not seem altogether a

bad one.

The avidity with which the morbid
tourist welds himself to everything that

savors of the least e.xcitement, was dis-

gustingly apparent a few nights since on
a steamer bound from Albany to New
York. Along toward midnight the steamer

collided with, and sunk a schooner. Our
friend the tourist-who-never-misses-a-

trick hastened to the deck in his night-

shirt, while the crunching of timbers and
the cries of the unfortunte crew were still

coming from the inky depths; but he was
no hog; he proposed to have his wife,

who was already in hysterics, share his

enjoyment, and rushed to his stateroom

with the invitation to her to "come out
and see these people drown."

"Forest Preservation" is the subject

of the third annual report of the Chief

Fire Warden of Minnesota. This volume,
which has just reached our table, contains

a great deal of valuable information about
forests and how they can be preserved
and made profitable to their owners. This
is a subject on which Americans, as a

rule, are very ignorant, and the report

before us will do much to disabuse tljis

ignorance wherever it reaches. The re-

port was prepared by C. C. Andrews,
Chief Fire Warden, whose address is St.

Paul, Minn.

For the past eight months the Balti-

more & Ohio Railroad has been keeping
an accurate account of the tons carried

per train mile on the entire system in

order to ascertain to what extent the im-
provements had increased the train haul.

The results have more than justified the

expectation, as the average for the eight

months ending February 28th is 323.13

tons per train mile. This is certainly a

good showing, as the average in years

gone by did not exceed 225. The aver-

age for the year will doubtless be much
larger.

One would think that a car load of

metal polish would do all the polishing

in the country for a year, yet we are in-

formed that George W. HofTman, of

Indianapolis, Ind., has, within the last

three months, shipped two car loads of

metal polish to foreign countries. The

use of the Hoffman polish greatly reduces

the amount of physical energy required

to put a boiler-head in good order, as

many a hard-worked fireman is ready to

testify.

The Northern Railroad of Guatemala

is to be sold or leased in order to secure

its completion, as the government does

not feel warranted in making the neces-

sary expenditure. The construction is

said to be difficult, but engineers estimate

that it can be completed in two years, at a

cost of $2,500,000. It is believed that this

will be of considerable importance in in-

creasing trade between that country and

this.

A catalog has been issued by the J.

G. Brill Company. Philadelphia, Pa., il-

lustrating their standard sprinkling cars.

These cars are used generally by street

railroad companies and are a very great

convenience. Those made by the Brill

Company appear to be about the best of

their kind and have good features that no

other sprinkling car possesses.

Soda ash used in boilers for purification

of feed water, leaves a never-failing tell-

tale on all leaky joints or seams, in the

shape of a snowy spot. If water gets to

the outside of the boiler, there, too, is

the soda ash, and in roundhouses a plan

of the tank is clearly outlined on the floor.

It is searching stuff to find a leak.

It was reported that one of the London
and Northwestern Railway Company's
engines, which bears the name "Glad-

stone," was attached to the train which

brought Mr. Gladstone's remains from

Chester to London. The engine had been

previously sent to the carriage shops at

Crewe to be painted jet black.

Persons interested in the economical

handling of coal ought to send to C. W.
Hunt Company, 45 Broadway, New
York, for their catalog called "Hunt
Automatic Railroad." The catalog is sure

to give them information that will be of

money value.

The Locomotive Magazine for June has a

very attractive supplement, in colors, of a

late express engine of the Caledonian

Railway. It is a four-wheel coupled en-

gine, and is splendidly reproduced.

The Leading

Railroads
At Home and Abroad use
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EQUIPMENT NOTES.
{ContinuedJrom page.^4o.)

Seven eight-wheel engines for the

Southern Pacific Railway are being built

at the Schenectady Locomotive Works.

The New York & Ottawa Railroad is

having built at the Baldwin Locomotive
Works two six-wheel connected engines.

The Brooks Locomotive Works are

building five consolidation engines for

the ButTalo, Rochester & Pittsburg Rail-

way.

The Western Equipment Company is

having twenty-five freight cars built by
the Illinois Car and Equipment Com-
pany.

Ten six-wheel connected engines for

the Texas & Pacific Railway are under
construction at the Rogers Locomotive
Works.

One six-wheel connected engine is

being built for the Loraine Steel Com-
pany at the Pittsburg Locomotive
Works.

The Hutchinson & Southern Railroad

is having two six-wheel connected en-

gines built at the Manchester Locomotive
Works.

One consolidation engine is being
built for the Choctaw, Oklahoma & Gulf

Railroad at the Baldwin Locomotive
Works.

The Cleveland, Cincinnati, Chicago &
St. Louis Railway is having two consoli-

dation engines built at the Pittsburg Lo-
comotive Works.

Four consolidation engines are under

construction at the Pittsburg Locomo-
tive Works for the Chicago, Burlington

& Quincy Railroad.

The Fremont, Elkhorn & Missouri

Valley Railroad have fifteen six-wheel

connected engines buildingat the Schenec-

tady Locomotive Works.

The Florence & Cripple Creek Rail-

way is having fifty freight cars built by

eighty freight cars for the Chihuahua &
the Michigan Peninsular Company.

The Ohio Falls Car Company is build-

ing 150 freight cars for the Nashville.

Chattanooga & St. Louis Railway and

twenty for the Rio Grande & Eagle Pass.

The Richmond Locomotive Works
have just received by cable an order from

the Finland (Russian) State Railway for

seventeen compound locomotives. This

is a great tribute paid to .American indus-

try, the Richmond Locomotive & Ma-
chine Works being wholly without in-

fluence in Russia, and the order being

given entirely upon the merits of their

workmanship.

Thirty new consolidation freight loco-

motives have been ordered during the

past week by the Baltimore & Ohio Rail-

road, and the order has been divided as

follows: The Baldwin Locomotive Works,
fifteen with 21 x 26-inch cylinders and five

with 22 X 28-inch cylinders; the Pittsburg

Locomotive Works, ten with 22 x 28-inch

cylinders. The large engines are for use

on the mountain divisions, while the

others are of the same class that are be-

ing used between Cumberland and Balti-

more.

i i i
Pumping: Bicycle Tires by Power.

The advance of the bicycle into general

use was recently shown very clearly in

visiting several large shops. Not only is a

room very often provided for their safe-

keeping, but in many places there is now
a permanent connection to the air line for

pumping tires.

All you have to do is to connect the

tube to your tire, open the valve slowly

and get any pressure you want, some
places having a gage showing how much
you were throttling and warning you not

to use over 40 pounds of air. This is a great

convenience, and is apparently used by
everybody, from .the president down to

the olifice boy.

i i i
A bill has been introduced into Con-

gress to prevent sleeping car companies
from letting down the upper berth of a

sleeping car when not in actual use. This

is in line with the bill that we expect to

see introduced soon forbidding hotel

keepers and the people who run restaur-

ants from charging Congressmen more
than 25 cents for a full meal, and prevent-

ing those people from charging anything

extra for dessert. The greatest blessing

that could come to this country would be

for the people to rise in their might and
say that they would get along ivithout

meetings of Congress and of State Legis-

latures until further notice.

s i i
We recently noticed a wrecking outfit

at Martinsburg, on the Baltimore & Ohio
Railroad, that had the appliances used in

wrecking put up in ship-shape, and in a

get-at-able way for instant work. The
emergency trucks were on a flat car and
unhampered by other stuff, contrary to

ordinary practice. On the top of these

trucks were car replacers. lashed securely

and easy to reach wlien wanted. The
whole arrangement showed the work of a

mind that had some ideas of wrecking

tools and how to care for them, so as to

get the greatest good from them when
called upon for service.

i i i
The friends of federation were a party

seen at the last convention of Locomo-
tive Engineers, and they made a great

struggle to have the Brotherhood of Lo-
comotive Engineers federate with the

other train orders and the telegraph oper-

ators, but without success. The enthusi-

astic friends of this movement say it is

coming, and they are hopeful that when
the next convention comes around that

federation will be effected.
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Richmond Locomotive Works Com-
pound System.

A general view of the cylinders, inter-

cepting valve chest and steam pipes on

the Richmond compound engines is

shown in Fig. i. in which the course of

the steam from the boiler to the cylinders,

and thence to the exhaust when working

compound, is indicated by arrows. Fol-

lowing these from the dry pipe they are

seen to pass down the steam pipe to the

high-pressure cylinder and to the cavity

around reducing valve. From the high-

pressure cylinder steam exhausts into the

receiver and passes from there through

the intercepting valve into the low-pres-

and which is a sleeve on the stem of

valve v. This pressure moves the

valve L and the intercepting valve V
to the right, admitting steam at a re-

duced pressure to the low-pressure steam

chest G, as shown in Fig. 4. and at the

same time closing the receiver F with the

intercepting valve V. When the engine

has made one or more revolutions and

the receiver F is under pressure from the

exhaust of the high-pressure cylinder, this

pressure on the receiver side of the valve

K forces the latter to the left and closes

the reducing valve L, thus cutting off

steam from port C and opening the pas-

sage between the receiver and the low-

Boiler Steam

Emergency
Steam Pipe

Locomofife Eiifjineertnt/

Pig. 1. DIAGRAM SHOWING STEAM CONNECTIONS AND STEAM CUKRENTS
WORKING COMPOUND

ASBESTOS
FIRE-FELT

Locomotive

Lagging
is the

Most Efficient Non-Conductor,

The Strongest, Most Easily

Applied and Clean to Handle.

sure steam chest and cylinder, and finally

to the exhaust.

The intercepting valve V is shown in

compound position in the sectional view,

Fig. 3. in which the passage G to the low-

pressure cylinder is open to the receiver

F, and steam has an uninterrupted com-

munication with the valve to the low-

pressure cylinder. In starting, the en-

gine receives steam in the low-pressure

cylinder at the same time as in the high-

pressure cylinder, and therefore starts

automatically as a simple engine; the

steam for the low-pressure side passing

into port C from the passage A. The re-

ceiver at this time being without pressure,

oflfers no resistance to the pressure in

port C on the shoulder E of the reducing

valve L, shown at the left of the cut,

pressure steam chest, as shown in Fig. 3,

when working compound.

When the engine is required to give

maximum draw-bar pull, steam is ad-

mitted from a three-way cock in the cab

to the piston of emergency valve H, hold-

ing it open against the tension of its

spring. Opening this valve exhausts the

cavity / where the pressure is equalized

with that of the receiver through holes in

the right of valve I'. This valve being then

unbalanced, is forced to the right, and

with it the reducing valve L, which takes

steam by shoulder E. This position of

the valves V and H allows the high-pres-

sure cylinder to exhaust directly into the

main exhaust passage through the emer-

gency exhaust, as shown in Fig. 4. when

working simple. The reducing valve L

Vulcabeston

Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

... and .~

All Asbestos

Manufactures.

Descriptive Price List Free by MaiL

H^WJohnsMfgCo.
100 William St., New York.

Boston. Chicago. Philadelphia.
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The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features which make it superior

to all others on the market.

!T IS THE STANDARD ON

C^C^ 90% ^r»<*

of the American Railways.

Adopted by the Qovernment Railways of

Prance and Belg^lum and the Leading
English Railways.

. . . SENT O/V TRIAL. . . .

being open, the low-pressure steam chest

receives live steam from port C at a re-

duced pressure.

Fig. 2 shows the overpass valves

used on the low-pressure cylinders of

these engines, to admit air from one steam

port to the other when running shut off.

The valves are placed in the cylinder cast-

ing under the steam chest. They are

made of piston form with conical seats,

the two ports at the ends communicating

with the steam chest. In running with

the throttle open, as shown in Fig. 4,

steam chest pressure is against the valves,

entering through ports A A and forcing

the valves to their seats, thus closing the

passage from end to end. When running

MA.VUFACTmtED BY

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.A.

THE DRAKE & WIERS CO.
Cleveland, Ohio.

For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
World'* F.tf M»d»l. 1813, Bf.T.t. 1<IS7. Br<.n.«. 1ST9.

Ofei^t^ J2<^^'>j'?z^«^Te<!'^^

as if he were hurt or killed in his regular

work. We presume the other orders will

follow suit.

An exceptional opportunity to educate

themselves is afforded locomotive engi-

neers and firemen by the International

Correspondence Schools, Scranton, Pa.

By studying with this institution, they

can, without leaving home or losing time

from work, secure a first-class education

in the theory of their work and fit them-

selves for advancement and better pay.

The terms are reasonable, and sholarships

may be paid, if desired, in small monthly

instalments. The schools have students

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars ""'^ ^^ **°^ *''* ****

of 15 years' use without

a failure. It Is the ONLY GENUINE ASPHALT
CAR ROOFING IN THE MARKET. 44<|<|444

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET.

1^ ASHTON
MUFFLER

with Top Outside Pop
Regulator.

ALSO

Open Pop Valves
AND Gages.

THE ASHTON VALVE CO.
2?1 Franklin Street, Boston, Mass.

Lvcomotliv Enginfering

ENGINE RUNNING WITHOUT THROTTLE OPEN

Fig. 2.

lauMonadnockRldK.. Chicago III.

shut off, the vacuum formed in the steam

chest, aided by the spring shown between

the valves, forces the latter apart and

away from their seats, allowing a free

opening uf the air ports, and thus an un-

obstructed passage for air from one steam

port to the other.

The builders have recently designed and

patented an "exhaust pressure relief

valve," which is attached to the e.vhaust

port of the low-pressure cylinder; this

valve having for its function a reduction

of the pressure of the air e-xhausted

through the nozzle when the engine is

running with a closed throttle.

i i i
The Firemen's Brotherhood is evidently

made of the right stuff. Any member

who goes to war can feel that his family

is provided lor by his insurance, the same

in all parts of the world, and are prepared

to refer inquirers to a student in their

own vicinity. Circulars regarding the

courses and method of teaching may be

had on application to the schools by any-

one mentioning Locomotive Engineer-

ing.

Sunset is the name of a new monthly

magazine, published by the passenger de-

partment of the Southern Pacific Com-
pany, for the purpose of telling the travel-

ing public about the attractions which can

be reached by the Southern Pacific Rail-

road. It contains a variety of interesting

reading for travelers, and many very

striking half-tones of Pacific Coast

scenery. The mag.azine may be obtained

for so cents a year from the office of pub-

lication in San Francisco, Cal.
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The Falls Hollow Staybolt Company
write us: "On May 20tli, Mr. J. VV. Ad-
dis, Superintendent of Motive Power of

the Texas & Pacific Railway, advised us

that he specified our safety hollow stay-

bolt iron on the ten new locomotives that

are to be built by the Rogers Locomotive
Works. We are pleased to add that the

Rogers Locomotive Works placed the

order with us this week for the staybolt

iron. Many of the railroad companies
are discontinuing the practice of drilling

H. W. Johns & Co., New York, have

issued a railroad edition of their illustrated

vulcabeston catalog. It is a small pub-
lication, convenient for the pocket, and
contains a great deal of useful informa-

tion about packing and other matters

where vulcabeston and asbestos are used.

The Graham Equipment Company, of

Boston, Mass., have put on the market
an automatic draw-bar bight adjuster

POSITION WHEN WORKING COMPOUND

Fig. 3

y^ " To
.\tiiiosphere

ZocomodrY' Engineering

POSITION WHEN WORKING AS SIMPLE ENGINE

Fig. 4

INTERCEPTING VALVE OF RlrHMOND COMPOUND.

or punching their stay bolts, as they find

the Falls Hollow Bolt is not only more
economical at first cost, but more lasting

and better in every way."

We have received from the Peggy Com-
pany, of Cincinnati, a small case for hold-

ing chewing gum, which is reported to

be very popular with those who partake

in the indulgence which the contents of

the case provide. Those who wish to ob-

tain this new luxury can have their desires

gratified by sending five cents to the

makers.

which we think will be of much value to

railroad companies. The device is very

simple in arrangement, and appears to be

inexpensive. The Graham Equipment
Company have issued a small illustrated

circular showing the device. Those in-

terested should send for it.

The Q. & C. Company report a large

order for McKee brake slack adjusters,

just received from New York for ship-

ment to a prominent railway in Peru,

showing that the merits of these goods are

appreciated abroad as well as in the

United States, where they are now in use

on thirty-two different roads. They have

also just made shipment of one of their

largest power sawing machines. No.

XXXXX, to Sheffield, England. This

machine carries a 36-inch blade and is

used for cutting risers and gates off steel

castings.

@ S @
The American steel truck made by the

American Steel Foundry Company, St.

Louis, which is an improved form of Dia-

mond truck, is making rapid progress

into favor. Mr. W. S. Calhoun, the East-

ern agent, has lately received large orders

for the truck from the Canadian Pacific,

the Delaware & Hudson Canal and the

Chicago, Rock Island & Pac <'.

i @ i
It is stated the Midland Railway car-

ried 48,000,000 passengers in 1897 without

killing one. This safety on railway

trains explains how the low rates of rail-

way insurance can be made by reliable

companies.

HUGH
HILL
CUT-OFF
TOOL.
Made in all sizes and using self-hardening

steel blades. Hugh HJIITocI Co..An(lerson,lnii.

PERHAPS you've been
thinking you'd try H, S.

Peters' Brotherhood Over-
alls some time— don't put it off

any longer. It's to your own
interest to push them, for they

arc the best on earth. Your
dealer will carry them if you de-

mand it ; if he doesn't, write me.
Don't forget the patent safety

watch pocket in all coats. Your
watch can't FALL out, no mat-
ter what kind of stunts you do,

but comes out instantly when
you want it to.

Webbing suspenders with elas-

tic cord ends on apron overalls

without extra charge whenwant-
ed. Similar suspenders built for

pants overalls, sent charges paid,

for five 2-ccnt stamps. For the

BEST in every respect and for

all real improvements get H. S.

Peters' Brotherhood Overalls.

How about those $4 all wool
custom pants, delivered and guar-

anteed? Samples of Summer
styles, tape, etc. free.

H. S. PETERS, Dover, N.J.
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On the Fastest Train in the World.
It has been my privilege to ride on a

great many fast trains in America and in

Great Britain. I iiave a habit of carrying

a stop watch and of using it to time the

speed between mile posts, which practice

has given me positive evidence of the

speed attained or maintained.

After watching the speed of celebrated

trains in the British Isles, I have at certain

times been moved to remarl< to railway

NEW YORK, AUGUST, 1898.

Philadelphia, at 3:50 P. M., and I was
there in good time to witness the pre-

liminary touches given to the locomotive

before starting upon a trip that must put

a severe test upon various elements of the

engine.

Half an hour before starting time the

engine was backed up to the train, which

consisted of seven passenger cars. I hap-

pened to be exceptionally fortunate to

take notes of an extraordinary feat of fast

No. 8

cans to the cab, apparently satisfied that

his full duty had been performed. The
fireman, Mr. John Pettit, was engaged

throwing a few shovelfuls of coal at brief

intervals into the enormous firebox which

has 86 square feet of grate area, and

watching at intervals to find a thin spot

that needed covering up.

These trains were run for three months
last year on the 50 minutes schedule, with

the saiue men on the engine, without a

NEW READING FLYER.

men and others that some trains in Amer-
ica made better time than those of other

countries. When I proceeded, by refer-

ring to my note book, to give particulars,

the best of friends would regard me with a

pitying smile which said as plainly as

possible "he has acquired skill in the

Yankee habit of boasting and lying."

As I am going to be visiting among
railway friends abroad for a few weeks I

wished to witness for myself the run of

the fastSst train in the world, that runs

from Camden to Atlantic City, a distance

of 55.5 miles in 50 minutes, an average

speed of 62.2 miles per hour. Through
the courtesy of Mr. Theodore Voorhees,

Vice-President of the Philadelphia &
Reading Railroad. I received permission

to ride on the engine of that celebrated

train. The train is due to leave Catnden,

which is across the Delaware River from

train running, for it was the first time that

seven cars had been hauled on this train,

five or six cars having been the usual load

last season. Each car averages 75,000

pounds, and the engine, in working order

with tender, weighs about 218,000 pounds,

so there were 525.000 pounds of train,

making a total of "43.000 pounds, or 371^2

tons, to be moved.

I found a crowd of interested admirers

about the engine watching every move of

the engineer and fireman, both of whom
were quietly attending to the duties of pre-

paring the engine lo do its work without

chance of failure. The engineer, Mr.
Charles H. Fahl. kept moving about the

engine scanning every part, and dropping

a little oil on the parts that needed the

greatest amount of lubrication. WHiilc I

remained watching him he oiled the prin-

cipal hearings twice, and then carried his

single mishap, or witliout losing a minute

of time. The engine never had a hot pin or

bearing, and, in spite of the tremendous

work put upon it. was always ready to turn

round and take out another train without

a minute's delay. That line record was
due to the care in seeing that everything

was in good order before the start was
m.idc. In conversing with Vice-Presi-

dent Voorhees I found that he attributed

the successful running of this train in a

great measure to the care and skill of the

engineer and fireman.

.•\t 3:50 precisely the signal came to

start and the engine moved ahead without

slip or quiver. A few turns of the great

driving wheels forced the train into good
speed and away we rushed out through

the yards, through the suburban resi-

dences and away past smiling vegetable

farms. On reaching the first mile post to
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be seen, which was about a mile out, I had

my watch in hand and the second one was

passed in 68 seconds. An interval of 62

seconds brought us to the following post,

and then the succeeding notations were 60,

59, 56. 52, 50, 48. 46. 52. 53. S3, 51, 50. 52,

49, 5P. 53, 52- 50. 49. 44- 45. 42. 44 seconds

for each succeeding mile. Then I made
up my mind that the high speed was

authentic and put my watch in ray pocket

the better to note particulars about the

handling of the engine.

I was sitting on the fireman's ^ide and

could not see how the engineer was hand-

ling his reverse lever and throttle lever,

but I noticed that there was no change in

the point of cut off after the train was

going forty miles an hour, and it seemed

to me that the steam was permitted to fol-

low the piston a little more than half

stroke. The steam pressure gage could

be easily noted, and the safety valve blew

off at 230 pounds per gage pressure. Tlie

astonisliing smoothness. When 1 have

ridden on other engines working hard

and keeping up speed over 70 miles an

hour, there was always a harsli vertical

vibration due probably to the jerk of com-
pression, but that disagreeable sensation

was entirely absent in this compound.
The work done gaged in horse power per

hour was enormous, and perhaps unpre-

cedented for a locomotive, but it was per-

formed with remarkable smoothness, and

the impression was always present that

the engine still had some margin of power
in reserve which could be used if neces-

sary.

About four miles from Atlantic City a

signal was against the train and the speed

was reduced to about 20 miles an hour

before tlie signal was lowered. That was

about three-quarters of a mile from the

succeeding mile post. I noted the time

from tliat mile post to the next one and the

mile w ;is run in 60 seconds. That will

tubes have 1,644.9 square feet of heating

surface; the total heating surface being

1,835.1 square feet. Tank capacity, 4.000

gallons.

i i i
OIl-Burnlng Locomotive.

The Great Eastern R;uhv;;\. England,

is using some of Mr. James Holden's oil-

burning express engines, one of which is

shown. The cylinders are 18 by 26 inches;

drivers, 7 feet 6 inches; boiler pressure,

160 pounds. The driving wheels have

both inside and outside bearing.

The oil fuel is burned with Mr. Hold-
en's patent system, the tank carrying 750

gallons of oil.

t i( 1
The testing of axles and cast wheels by

a falling wei,ght has developed some of

the crudest contrivances possible to con-

ceive. Anything seems to be good
enough to give tlie blow, and the ques-

OXE OF MR. HOLDEN'.S OIL-BL'RNING ENGINES

fireman appeared to do his best to keep

the pressure about five pounds short of

the popping point, and he did his work

well, hut the indications were that he had

more difficulty in keeping the steam down
to the popping point than in letting it

rise. He did not seem to work much on

the fire. He watched it very closely, and

threw in a few lumps occasionally, but

there was no hard work in supplying all

the steam needed to do the enormous

work of pulling the heavy train at the

speed noted. The coal used was small

lump similar to house furnace coal.

The road is a little undulating, but the

rises and descends seemed to make little

difference to the speed. Out through

stretches of farm lands, away through

spreading woods and moor-like regions

of scrub oaks the train rushed along,

neither curve nor grade seeming to re-

strain its velocity. The engine rode with

give a good idea of the power of the en-

engine which is shown on our first page.

Two minutes were used in running the

last two miles through the switches. At

least one minute was lost with the signal

check. With these deductions I calculate

that the average run was made at a speed

of over 70 miles an hour.

A. S.

Annexed are leading particulars of the

engine which is shown on our first page.

The cylinders of the engine are 13 and

22 X 26 inches; the drivers are 8454 inches

diameter; the driving-wheel base is 7 feet

3 inches, and total wheel-base 26 feet 7

inches; the total weight is about 142,900

pounds, of which 78.600 pounds are on

the drivers. The diameter of the boiler is

58f4 inches, and it contains 278 tubes, iM
inches diameter. The firebox is 113H
inches long and 96 inches wide, and has

136.4 square feet of heating surface. The

tion of a proper foundation has no bear-

ing in the matter, or at least not enough

to warrant consideration, in a great ntany

cases. Under such conditions, the pro-

visions of an iron-clad specification may
be complied with to the letter, but the

spirit of the document is buncoed on ac-

count of an elastic foundation which effec-

tually takes the energy out of the test

drop.

When you're enthusing over the work

of our navy, don't forget the engineers

and firemen. The gunners are fine, but

so are the men down below. If the engi-

neers hadn't been of the best, the Oregon

would probably not have made her phe-

nomenal run. both around the Horn and

in pursuit of the Cristobal Colon. Let's

divide the credit up, so each gets his

share.
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A Cilimpse at Kootenay and Its

Wonders.
BY WM. BLEASDELI, CAMERON.

Two thousand feet rise in a distance of

sixteen miles is something sufficiently in-

frequent on the line of any railroad to

merit more than passing comment. If

you listen to a discussion on railroad en-

gineering, when a point has been reached

where the description of a particularly

difficult or brilliant piece of work is at-

tempted, you are apt to hear a good deal

about 3 and 4-per-cent. grades. There are

many such grades in the sixteen miles

between Rossland and Northport, on the

Red Mountain extension of the Spokane

Falls & Northern Railway.

To the traveler posted on the rear plat-

form, a 4-per-cent grade is a portentous

thing. It looks like an incline of 30 de-

grees which the locomotive- is struggling

to overcome. The engine snorts and

staggers under the effort like a live

creature, frightened at the magnitude of

the task before it—the tortuous path and

abyss beneath. The wheels grind and

creak round the curve on some high

trestle, bolted to the flinty wall of the

towering mountain, and queer ripples ,

manifest themselves with discomforting

persistency along the traveler's spine. It

is all very fine, and he would not have

missed it; but. having once seen it, he

CROWN TRESTLE NEAR ROSSLAND, B.C.

probably resolves within himself that his

next trip over this wonderful road shall

be in the way of business, and not for

pleasure. It is too taxing upon the nerves.

The scenery along the blue Columbia,
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ROSSI.AN'D, D. C . ANIi "TIIE LOOPS" BEFORE REACHING IT.
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tlic tumbling foam. There are no stations

along here, though occasionally a stop is

made at a mine or timber camp, where

the Chinese cook is pretty certain to be in

evidence.

Having left the caiion and the "boun-

dary," the hills grow yet more lofty. It is

3 o'clock in the afternoon, but the sun

has dropped behind their purple tops and

the shades of evening fall upon the valley.

And now we are approaching "The

Loops," and the engine is to make the

supreme effort which shall lift its burden

to the hight that will enable it to cross

through the defile to Rossland. the bull's-

eye of the Kootenay. The train is run-

ning up a long, broad ravine between

mountains sloping on either hand into

the sky. Straight ahead is another moun-

tain. At the foot of this the train swings

sharply to the right, crosses a trestle

bridging a rapid stream and thunders

back, but higher, higher always, to the

entrance to the ravine. The track, where

it first entered the valley, is a good way
below, here: to the eye it has shrunken to

half its real width, .\gain the locomotive

swings, this time to the left. It is round-

ing the "Crown Trestle." The wheels

ring and creak as they bind against the

double-spiked rails: the throttle is wide

open; the snorting of the engine echoes

down the great, silent valley and through

the lesser ones cleaving the hills on every

side, and the ripples along the traveler's

spine become more assertive and disagree-

able than ever. The trestle is passed,

once more the train is headed northward,

still ascending. It has described a com-

plete "S." and there are two tracks below

it now instead of one,

A section boss has lifted his tricycle

from the rails to allow the train to pass.

He puts it back, takes his seat, gives the

car a start, and lets go the handles. It

quickly gathers speed, and the handles

wildly thrash the air as he coasts down
the Red Mountain loops. The wheels of

his machine clink over the Crown Trestle.

He rattles round the second bridge, and

a moment later is flying down the long,

sloping track past the O. K. mine at the

bottom of the valley. He and his little

toy car would make a nice gift for Saint

Nicholas to put into the stocking of some
future railroad president, could the patron

saint of the youngster take them at ap-

pearances from the traveler's point of

view.

Here a mountain trail leaves the rail

and winds, a yellow streak amid the green,

far up and along these eternal steeps. It

leads to the Jumbo mine—or perhaps to

the Monte Cristo, or the Sunset or the

Evening Star. The air is rare and thin:

distance melts into nearness wherever one

looks. The scene is one of enchantment:

it is unreal, soiTiehow. This is Nature's

playhouse.

The locomotive whistles shrilly, rounds

a curve, slows down and stops with a

long sigh of relief, A chaos of new, un-

painted, wooden buildings stretches down
the side of the mountain below it, and

Rossland, tile future metropolis of the

Kootenay, has' been reached.

On nearer inspection, you find that the

buildings are not all so unpretentious, nor

yet are they all unpainted. There is the

Hotel Allen, of stone and brick; the post

oflice and the blocks on the main business

street. Columbia avenue. Such struc-

tures might not seem out of place in any

American town. The general purport of

the legends over them, however, will at

once arrest the traveler's eye. One-half

are the offices of mining brokers and

companies—the Gold Bar. Josie, Sur-

prise. Homestake. White Bear, Wonder-
ful, War Eagle, British Columbia Gold
Fields Exploration and Mining Syndi-

cate, and so on. In the windows are piles

of rock, covering all hues seen in the

kaleidoscope. Specimen Jones is here in

force—on the street, in the hotels and
restaurants (t'.iere are fifty of these.

The mortal part of a man is safer in

this raw. throbbing mining camp than in

New York. No one "packs a gun." The
arm of the law is long and strong in Brit-

ish territory, and there are no "bad" men
in Rossland. They are there, plenty of

them, but nobody knows them. So long

as their deportment patterns respectability

they will remain unknown, unnoticed, in

this race in which every man is for him-

self and cares naught about his neighbor.

But let one ofifend, be his offense slight or

heavy, and he must Iv far and swift but

this strong arm will reach to him.

The greatest of the Rossland mines, at

present, is the Le Roi. Others may. upon
fuller development, prove equally valu-

able. The Centre Star, Josie. War Eagle.

White Bear. Monte Cristo, Evening Star

and Columbia and Kootenay are all

either upon the same vein as the Le Roi

or in its vicinity, and they are all most
promising properties. But the Le Roi is

the only one which has demonstrated be-

MONTE C.\RLO -TABLE TOO SHORT FOR ENGINE WITH TENDER.

though no saloons), on the hills, in the

gulches. You are breathing the atmos-

phere of a consuming, all-pervading greed

for gold.

A Canadian ex-Minister of the Interior

practices law in Rossland. He is also a

police commissioner—hardly as exalted a

post as one having the patronage and

control of the public lands and mineral

department of a country as big as the

United States: but when governments

change, the circumstances of the men
composing them change also, and they

must, perforce, doff the garb of state and

brush shoulder to shoulder with the great

muvashed in the fight for existence. Yoti

will find among the treasure-seekers in

Rossland men with hyphens in their sur-

names, whom fortune has eluded in the

Transvaal; grizzled knights of the pick

and pan from the Sierras, bronzed ad-

venturers from creeks of outlandish no-

menclature of the island continent at the

.Antipodes. Life is cosmopolitan and

nakedly democratic. Wealth or success

is king.

yond cavil the possibilities of these hills

for adding to the world's wealth. It has

gone 600 feet into the solid rock of Red
Mountain and taken from it 150.000 tons

of golden ore. In the two and a half

years that the mine has been shipping, it

has paid to its shareholders more than

half a million dollars in dividends. Twice
that length of time since, the stock was in

the market at 10 cents a share; to-day the

same shares would be snapped up at $8

each— if they were to be had. Other
stocks now practically unsalable may
have a similar history to show a year or

two hence. The ore of the Le Roi runs

as high as $400 to the ton in gold, and it

averages $40. It is hard and compact, of

a beautiful lustrous yellow, with wine-

colored strata through it that carry most
of the gold.

Much of the Le Roi ore was, until re-

cently, treated by the Heinze smelter, at

Trail, on the Columbia River, seven miles

from Rossland. A narrow-gage road runs

up to the mine through Trail Creek val-

ley, above which the mining town is situ-
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ated. Ore from the War Eagle, Wliile

Bear and other mines is also treated at

Trail. Freiglu costs $2 and smelting $9

per ton. The Le Roi Company has built a

smelter at Northport during the past win-

ter, and the cost of reducing the ore has

been materially lessened. The "waste"

rock averages in value $16 to the ton.

Years ago. the present Lieutenant Gov-

ernor of British Columbia, Honorable

Edgar Dewdney, surveyed a road for the

government west along Trail Creek,

which is to-day marked on the map as

the "Dewdney trail," and from which, by

the way, the creek takes its name. Little

did the young engineer guess in that

early past, as he set his transit at the base

of Red Mountain, that just above him in

the hillside lay a mine of gold which in

the present year of grace is valued at

$5,000,000.

The Le Roi was discovered in 1890 by

a Frenchman whose name it bears. Its

value was not realized until four years

later, and in the meantime it had passed

through the hands of a number of own-

ers, in trades or for a pittance.

The Rossland district is but the begin-

ning of the wonders of the Kootenay. At

Nelson, also reached by the Spokane Falls

& Northern Railway, there is another

smelter, and the surrounding hills are

rich in mineral. The ore from the Silver

King—located in 1886 on Toad Moun-
tain and the pioneer great mine of the

Kootenay— is brought down eight miles

in tram cable cars to the Hall smelter at

Nelson. In some places the ore is "raw-

hided." slid down the mountains on skins.

In the Slocan country, pure native silver

is found in several of the mines. At Pilot

Bay, Kootenay Lake, there is still an-

other smelter. Sandon and Kaslo have

their Payne, Noble Five, Last Chance,

Wonderful, Ruth, Ibe.x, Lucky Jim, their

Reco and their Whitewater—all splendid

properties. Ainsworth has its Blue Bell

and others less celebrated. The Duncan

and Lardo districts are untested possi-

bilities, prospected but undeveloped, yet

sufficiently known to give promise of as

great things as any yet discovered. The

Canadian Pacific Railway is pushing

through the Rockies into the much-adver-

tised Fort Steele section. Enterprise and

activity are the characteristics of the

country.

i i i

Omaha Exposition Locomotives.

The four locomotives shown on tliis

page constitute the Baldwin exhibit at

the Trans-Mississippi International E.x-

position.

As will be noted, there are two V'aii-

clain compounds and two simple engines.

Three of the engines have been built for

the service whose names they bear, and

the switching engine is for sale at the

close of the exposition. They arc all very

handsome engines and make a very cred-

itable exhibit.
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New Zealand Locomotive and Crew.

A subscriber in New Zealand writes us;

"As your valued paper has now a large

circulation in the colony of New Zealand,

I would like, with your kind permission,

to give you an illustration of our method
of working express trains in the North

Island of New Zealand. Accompanying
this I send you a photo of one of our

express engines. As nothing of this kind

has ever appeared in your columns in re-

lation to New Zealand, no doubt it will

prove interesting to our brother engi-

neers here, and also to our .American

cousins. I may state that we have no

Empire State or Black Diamond Ex-

presses here yet, but live in hope of some
day outrivaling your fastest trains.

The principal dimensions of this engine

are as follows:

Type of engine—Simple four-wheel

Cayde.

Cylinders— 13 x 20 inches.

Pressure— 125 pounds on square inch.

Weight in working order—31 tons.

Capacity of water tank—600 gallons.

Fuel space—56 cubic feet.

Area of grate—8.6 square feet.

Heating surface—583 feet.

Traction power—7.800 pounds.

Wheels—42 inches.

These engines haul a train of 80 tons

weight from Napier to Woodville, a dis-

tance of about 100 miles, in ^Yz hours.

The engineer who appears in the photo

was formerly on the Canadian railway,

but emigrated to New Zealand some
twenty years ago. His name is Robert

Durrant. His mate Fireman J. Boyle.

A Winans Veteran.

One of the few remaining relics of Ross
Winans' Russian enterprise is shown
herewith. It is one of the locomotives

he built at the "Nickolief Works," estab-

lished in Russia by him (in connection

with the Russian Government) over

thirty-five years ago. This is now in ser-

the smashing knew his business. Instead

of fooling with side rods or other similar

parts, he had taken off the steam chest

and valve and quietly put a crowbar into

the ports of the cylinders. Then "a long

pull and a strong pull and a pull aho-

gether" made the engine about as useless

as one can imagine, as an engine with the

AX OLD WINANS ENGINE.

vice at the Sormovo Locomotive Works
in Nijni Novgorod, Russia, and is said to

be in good condition. The photograph

was sent us by Mr. Henry Stevens, em-
ployed by the Sormovo Company.

i i i
Disabling Locomotives.

The engineer has already shown him-

self in evidence in the Cuban difficulty.

At Baiquiri, the landing place of General

NKw zi.:,\i,.\\D i.'jC'jm jtive .\ndcre\v.

and Guard T. Jones, are natives of the

Emerald Isle, and a more reliable crew
could not be put in charge of a train."

Manitoba is to have 500 miles of new
road within two years, if possible. It is a

link in the long-contemplated Hudson
Bay Railroad, which will probably be

completed before many years.

Shatter's army, was a little railroad which

ran to an iron mine nearer Santiago. The
Spanish, on deciding to visit friends fur-

ther inland, tried to demolish a locomo-

tive, but only succeeded in removing a

few parts, such as side rods, etc., which

were readily replaced. Then the engi-

neers were ready to haul supplies.

This, brings to mind an incident of the

Civil War. which shows that whoever did

valve seats and partitions gone doesn't do

very much work. When it comes to

smashing things, the man who knows
how they work gets in his fine strokes.

Fads and Fancies in Locomotive
Building-No. 8.

This particular "Strong" engine—for

several were built—was made by the Le-

high Valley Railroad at Wilkesbarre. un-

der Mr. Alexander Mitchell's supervision.

The cylinders were 20 by 24 inches; the

six drivers 62 inches in diameter, and the

engine weighed 137,000 pounds in work-

ing order, with steam at 160 pounds pres-

sure.

The valves were driven by the "Strong"

gear, a combination of a single eccentric

and a mess of levers, which was a close

approach to several of this type in use at

various times. There were four gridiron

valves used, two steam and two exhaust,

tlie exhaust valves moving full stroke at

all times, and the steam valves cutting off

under control of valve motion. This was

an approach to stationary practice, which

makes pretty indicator cards, but doesn't

seem to be practical in railroading.

The firebox was also a novelty—or per-

haps freak would better describe it. As
can be seen, it was double, and consisted

of two corrugated flues joined together

at the front end in the boiler shell proper.

In appearance it was like a twin sweet

potato or a double-barrel water spout, and

in practice it did as well as might have

been expected, with a result that none of

them are in use to-day. Comment is un-

necessary. A careful observer has said of

this engine that "in every point where it

differed from a standard engine it was

weak, and to these differences it owed its

failure."
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Indicator Cards from Wisconsin Cen-
tral Ten-Wheeled Engines.

One of the pliilosophers of tliis paper

recently had the pleasure of assisting in

the indicating of the new Brooks engines

on the Wisconsin Central, and observing

their performance under road conditions

in which they were loaded to the, limit of

their power. The indicator was applied

with the sole object in view of portray-

ing the action of the piston valves with

which these engines are equipped, and
noting the effect of the short steam pas-

sages on the initial and mean effective

pressures. The valves have internal ad-

mission—that is, take steam at the inner

edge of the ports, and exhaust at the

outer edge, and having a very large port

area together with a short distance for

steam to travel in reaching the piston, it

lour miles an hour, with a load of 1,378

tons behind, the tender, or 1,494 tons in-

cluding engine and train. The distribu-

tion of the engine while e.xerting its

maximum effort is well shown in the

card, and the efifect of negative lead is ap-

parent by the rounded corners of the ad-

mission line. Clearance on the exhaust

is also marked by the late exhaust clos-

ure: there was no pound, however, not-

withstanding these conditions are favor-

able to a thump when passing the cen-

ters at slow speeds. The hump shows the

effect of the single nozzle. Diagram 2 is

from the same engine entering the same
grade, but with a lighter load, engine and
train weighing 1,397 tons. The speed

was 15.75 miles per hour, and cut-off at

8 inches. These cards show average calls

on the freight engine and represent ex-

hour and cutting off at 8 inches, the

percentage of pressures being practically

the same as in the case of the freight en-

gine at same cut-off.

The causes of these results are found in

the immense port area of 36 square inches,

and in the short passage from the valve

to the piston, which combination insures

an almost instar ineous admission, and
with it a higher . >n effective pressure.

It was demonstrated that the shortest

cut from valve to piston was more effica-

cious in producing high mean pressures

than tortuous passages, when the grid-

iron valve was used at end of the cylin-

der, and the piston valve makes it pos-

sible to shorten those passages and cor-

roborate that finding.

The coefficient of adhesion of the freight

engine is 0.257, and of the passenger en-

Boiler Pressure 2co lbs.

Initial Pressure 193 lbs.

M. E. Pressure 182.5 'bs.

3.9 Miles per hour

Indicated Horse Power 322

INDICATOR DIAGRAJIS FklJ.M BRllOKS WISCONSIM CENTRAL ENUINES.

was expected that these factors would
make themselves felt in an increase of

power. That this belief was well founded

the accompanying cards will show.

The proportion of useful effect realized

by the free steam passages, is graphically

told by the dotted boiler pressure line in

diagram i. where the initial pressure holds

up to 193 pounds, to the point of cut-off.

Straight admission lines are not so rare

as to cause comment, but the percentage

of initial pressure is something worthy of

more than passing thought, since it is

96.5 per cent, of boiler pressure. The
mean effective pressure is corresponding-

ly good, showing 91 per cent, of boiler

pressure. This card was taken from the

freight engine, having 20 x 26-inch cylin-

ders and 63-inch wheels, while on a I-per-

cent. grade, and after the kinetic energy
of the train had about spent itself on the

hill, the engine slowing down to about

tremes of conditions actually met. Here,

too, the ratios of initial and mean pres-

sures are well up, being 91 and 55 per

cent, of the boiler pressures, respectively.

The passenger engine, 19 x 26-inch cyl-

inder and 69-inch wheel, had exactly as

severe a trial, by running in freight ser-

vice, since that was the only way in which

a tonnage commensurate with its power
could be obtained at the time. Diagram

3 shows what this engine was doing while

moving 1,228.5 tons, including her own
weight, at a speed of 12.3 miles an hour
on a 0.16 per cent. hill. The distribution

in this card is practically perfect at 12

inches cut-off. the pressures being as well

sustained as in the case of the freight en-

gine, being 92 per cent, for initial and 67

for mean effective, with only i pound
difference for the two ends of cylinder.

-Diagram 4 was taken on a level, with the

same train, a' a speed of 17.2 miles an

gine, 0.214, taking 90 per cent, of the

boiler pressure as mean effective, which

is less than found by cards, giving a ratio

of adhesion to tractive power of 3.88 for

the freight, and of 4.65 for the passenger.

It is evident that sand will be required for

the first, to get the maximum power out

of her in winter, and equally evident that

the passenger engine will not give trouble

from an ordinary snowy or wet rail.

These conclusions are borne out by our

observations while with the engines, in

which their behavior was closely noted on

both wet and dry rails, their performance

leaving no opening for criticism.

Those who are familiar with valve mo-
tion say that Halsey's new book on the

subject is the best yet published. It is

plainly written and easily understood.
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Tunnel Locomotives. ply steps down on a lower deck. Tlie

These locomotives were made for work- flat plate over his head is easily fastened

ing in tunnel headings—having the rather into position on four short wrought iron

limited dimensions of 8 feet 6 inches in pillars. This covering protects him from
width and 7 feet 6 inches in hight above falling objects; it also prevents him (if he

level of rails—and also in the open. They be tall) from raising his head too high

are of the standard gage, 4 feet, S'A and trying conclusions with the heading,

inches. All the handles of the running machinery

behind the boiler, including the regulator,

reversing gear and the brake, are ar-

ranged to be rapidly unshipped and re-

fixed, so as to be suitable for working

the engine cither in the upper or lower

position.

The engines have inside cylinders 11

inches diameter and IS-inch stroke, six

wheels all coupled 2 feet 9 inches diame-

ter. The boiler is made of the best inild

steel, and the firebox of copper, brass

boiler tubes. They are also fitted with a

powerful steam and liand brake, acting

on all six wheels, all the brake rods being

placed above the wheels and out of the

way of any damage should the engine run

off the track. Four sandboxes, rail wash-

ing cocks, lamps and a full set of tools

toniplcte the equipment.

Three of these engines rendered valu-

;i1j1c service in the construction of the

tunnels on the East & West Coast Rail-

way, England. They were built by the

Ilunslet Engine Company, of Leed'.

England.

END VIEWS-TUNNEL LOCOMOTIVES,

When working in the open, the chim-

ney, cab fixings, regulator, brake, revers-

ing lever, etc., are as first shown. For

inside work the chimney is taken down,

and the engines are furnished witli

two sets of exhaust pipes, the one dis-

charging into the two side tanks, holding

700 gallons of water. The valves for con

trolling the exhaust are placed in the

(•\linder castings, and are easily worked

by the e/iginecr from his footplate.

In addition to the removal of the chim-

ney and cab fittings, the engineer's foot-

plate is taken away, and the engineer siir
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Baltimore & Ohio Birthday Party.

The corner stone of the Baltimore &
Ohio Railroad was laid July 4, 1828. The
seventieth anniversary of the event was

pleasantly celebrated by a party of news-

paper men, who left New York Saturday

afternoon. July 2d, on a special train. Mr.

J. H. Maddy, general press agent of the

Baltimore & Ohio, acted as host, a part

in which he has, from long experience,

become perfect. The power of the press

agent struck awe and envy into the

breasts of the party, and several of them
are now open for that position, should

any well-conducted railroad company de-

sire their services in that capacity. Phila-

delphia, Baltimore, Washington, Grafton,

Cumberland, Deer Park and Pittsburg

were the points touched, a pleasant call

being made on the Press Club at Pitts-

burg.

"The Picturesque Baltimore & Ohio"
has a world-wide reputation, but many
people have had the idea that the

conditions under which the picturesque

features were seen prevented a proper ap-

preciation of the beauties of the scenery.

This may at one time have had an ele-

ment of truth in it, but large sums of

money have been expended on improve-

ments all along the line, and the results

are apparent to everyone who has ridden

upon the road in the old days. Curves
have been straightened, outer rails raised,

heavy rails and ballast put in, until the

condition of the permanent way leaves

no room for criticism.

Hundreds of thousands of dollars have

been spent at Cumberland, Martinsburg,

Pittsburg, Locust Point and other places.

The result of the new equipment, better

grades, stronger bridges and careful man-
agement, is shown in the fact that the

average train load has increased nearly

50 per cent, in the past two years. The
company have during that period added
to their equipment 150 locomotives and
over 14,000 new cars. The Reorganiza-

tion Committee estimates that the net in-

come for the year tnded June 30th will

be $7,975,785.

The writer had the seat of honor (the

cab) for part of the trip in one of the

famous "1300" class, a type of engine the

company is justifiably proud of, the full

description of which appeared in the No-
vember, 1896, issue of this paper.

Monday noon the train crossed a bridge

which had been burnt down completely

less than twelve hours before. The gang
of bridgemen were got together at 1.30

A. M., loaded three cars with heavy tim-

ber, ran 70 miles, built 104 feet of trestle,

and passed this train over 10 hours and 55
minutes after the Maintenance of Way
Department were notified of the destruc-

tion of the bridge.

The party consisted of the railroad and
financial editors of the different papers

represented, and included : Harry D.

Vought, Commercial, N. Y. ; F. H. Rich-

mond, Evening Post. N. Y. ; John H.

Biockway, S/aiiciard-l'iiioii, Brooklyn;

G. B. Waldron, Railroad GascUe, N. Y.;

H. E. Hall, Commercial Tribune, Cincin-

nati, O.
; John I. Uunn, Press, N. Y. ;

Chas. H Dow, Wall Street Journal,

N. Y. ; John J. Spurgeon and J. H.

Leonard, Mail and Express, N. V.:

Edward W. Gormley, Daily Stockholder,

N. Y. ; Robert S. Winsmore, Times, N. Y.

:

Edward Rascover, New York Neivs

Bureau, N. Y. ; R. W. Martin, Firlatices,

N. Y., and J. M. Wakeman, Locomotive

Enginekrinc, N. Y.

Stewart's Extension Front.

The draft arrangements of the exten-

sion front hereby illustrated have been ar-

ranged by Mr. O. Stewart, superintendent

of motive power and equipment of the

Bangor & Aroostook Railroad. In speak-

ing at the Master Mechanics' convention

on spark arresting, and referring to this

arrangement, Mr. Stewart said:

"In the matter of arranging the front

ends of a locomotive so that they will not

throw any sparks, I think to accomplish

this completely is an impossibility. An

our engines clean themselves thoroughly,

and after the train is once in motion there

are no sparks thrown from the stack. I

never allow a fireman to close a furnace

door. We run our furnace doors on the

latch, with an opening of 2 or 3 inclies.and

Locomollve Entlineerlng

STEW.^RT'S EXTENSION FRONT.

engine can be made, however, so that it

will throw no sparks after the train has

once started. Our diaphragms are placed

entirely in front of the exhaust pipes, but

I have depaited from the usual custom of

using a low exhaust pipe. I extend our

exhaust pipes up to within 12 inches of

the bottom of the stack. With a 16-inch

engine I use a 45^-inch tip; with an 18-

inch engine I use a 4J/2-inch tip. All of

if a fireman brings his engine in with the

front end filled up, I want to know the

reason why. It is not because the engine

will not keep itself clean if properly fired,

or if he keeps the hook out of the coal.

All of our engines clean themselves thor-

oughly, but I have not an engine which

cannot be filled up at any time. It is a

question of the education of the fire-

man."
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Hractical Letters from Practical iVien.

All letters in this Department must liave name rj author attaihed.

Appreciative Words from Australia.

EdUors:

Your letter of February 24th, addressed

to the locomotive superinlendciu, has

been handed to me by Mr. Campbell, to

deal with and reply to.

The suggestion of Mr. VVallington, of

South Australia (from whence writer

himself hails) is a happy thought, and I

am taking it up vigorously, with a view

to sending you, at no distant date, a list

of regular subscribers in the West Aus-
tralian Government Railway Department.

You are busy men, I know, and so am I,

but I cannot refrain from taking up a

small portion of your time in stating

how very interested I am. person.-illy. in

It might interest you to know that we
have recently started at Perth and Fre-

niantle an institute for railway employes,

consisting of reading, smoking, class and
lecture rooms, and the interest which has

been manifested therein is decidedly en-

couraging. Needless to say that Loco-
motive Engineering is very conspicuous

on our shelves (the writer's own copy go-

ing tor the purpose), and so valuable has

it become to us that matters under dis-

cussion frequently hinge upon its con-

tents, and even decisions are sought from
its pages. Now, what could be more
gratifying than to find yourself so highly

respected in this remote corner of the

world?

lying on the line, and as the night was

very dark, and the train traveling at a

pretty smart rate, it is a matter of sur-

prise how a terrible calamity was avoided.

W. E. Abbott,

Chief Clerk, Loco. Eng. Dept.

Freiuaiittc, W. A.

Extended Use of Joy's Valve Qear.

Editors:

I have referred to the notice in your
issue of June regarding the employment
of my gear by the London & North West-
ern Railway Company. May I inform

you, however, that as to any abandon-
ment of it bv them, this has not been so;

FELL BV THE WAYSIDE.

all matters connected with railway engi-

neering, especially in the discussion of

new and useful ideas. No one more fully

realizes the truth of your statement, as per

advertising dodger, that a man to be

worth his salt to the railway department

in which he is employed, must post him-

self in all the newest, smartest and most
up-to-date moves on the board. Your
paper has been known to me for some
eighteen months. I casually dropped on
a stray copy sent out as a specimen, and
at once came to the conclusion that I had

hit upon the "snappiest little paper in the

business." An order was immediately

placed with a local distributing house for

two regular copies. This method, how-
ever, is to a certain extent unsatisfactory,

and I am more than pleased to have the

opporiunity of direct communication with

you. and of knowing just what procedure
to adopt for the future.

If not troubling you too much. let me
request that you will at all times furnish

me with particulars of such new and prac-

tical ideas as may concern you and be of

interest to us as railway men. You may
rely upon any such being vigorously

pushed, the motive being actuated by a

desire to see your most interesting and

useful publication more widely distributed.

Acquaintance with them will most cer-

tainly bring with it appreciation—and dol-

lars: to you as publishers, and to your
readers as tradesmen, mechanics and mas-
ters who arc alive to their business.

.^llow me to present you per same post

with a photograph of a recent accident on
the Perth-Albany line, which resulted in

the death of the fireman and the incapaci-

tation of the driver, who exhibited won-
derful nerve and judgment, resulting in

the saving of his train and passengers.

The cause of derailment was a bullock

and I should know, as my receipt of

royalties proves. 1 assume the report

may have arisen from the fact that it is

not used on the whole of the engines of

the London & North Western Railway;
nor could it be—the change of such a vast

plant would be impossible—nor even
would it be suitable for every case of new
design. But in the case in question

—

twenty powerful engines for heavy and
very fast suburban traflic—these are a re-

newal of the original express goods en-

gine designed by Mr. Webb, and on which
my gear was first fitted, and which has

been such a successful type that it has

been continuously repeated ever since.

The present ones are the same, with a pair

of wheels added in Mr. Webb's radial

axle boxes, to help carry the tank.

But it is worthy of notice, further, that

in the new class of large four-cylinder

balanced compounds which Mr. Webb is
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introducing, with very marked success, lor

heavy and fast express traffic, of which

the London & North Western Railway

have their share, my gear is again em-

ployed.

Also in the case you name, of the Lon-

don & South Western Railway, where

Mr. Drummond has employed it. you

have another very large and important

move forward for heavy and fast express

work, and my gear used.

I could give you more cases, but I have

trespassed long enough for the present.

Oavid Joy.

//S Bnmdhnrst (junlt'iis,

Ilampshad, London.

i i i
McLeod's Revolving Check Valve.

Editors:

I send you photograph of a revolving

check valve which is self-explanatory and

requires but little further description to

make its action clear. The curved or

spiral wings below the seat give a rotary

motion to the valve, while the straight

wings above the seat keep the cage clear

of scale and sediment, and the center

shaft or ;-tem serves as a guide to keep

the valve central, and insures a perfect

and prompt seating of the valve under all

circumstances. Owing to the rotary mo-
tion, it is sure to find a different seat each

time it closes; and closing with a rotary

motion, it has a tendency to grind the

seat, which insures a perfectly tight check

valve at all times.

This valve can be used in a horizontal

as well as in a perpendicular position,

therefore can be used for inside or outside

checks, and can also be used with or with-

out the cage, and is equally serviceable in

all kinds of liquids, gas or air. These

valves have been in use here on our en-

gines for the past eighteen months, and

have given perfect satisfaction: such a

thing as a leaky or sticking check being

entirely unknown, thereby reducing the

cost of injector and check repairs to the

very lowest minimum. This device is

known as McLeod's revolving check

valve, being named after the inventor and
patentee, Mr. Norman McLeod. general

foreman, Peoria, Decator & Evansville

Railway Shops, at Mattoon. III. Proprie-

tory interest in the invention is for sale.

Wm. Bo.siEv.
Mattoon, III.

i g i
Cutting Out Keyways.

Editors:

The slotting of key-ways is not gen-
erally much of a picnic, especially when

Cofhn toughened steel piston rods are

used. In shops where this work is done

on machines the material does not matter

so much, but machining is not a univer-

sal practice.

Where the good old practice of drilling

and chipping is followed, the chisel shown

in Fig. 2 will be found useful. It does not

vary greatly from an ordinary cape chisel.

Fig. 2

CUTTINO OUT KEYWAYS.

the essential part being that the edge A
is ground square and hardened the same

as the point. The back B is formed to

nearly the same arc as the holes drilled,

and the thickness should be about one-

sixteenth less than the diameter of the

holes drilled. The mode of using is to

enter it in hole No. 2, with the edge A
to the left, and then drive it down, shear-

ing out the lands between 2 and I to the

center, and then the same with 3 and 2,

After all are sheared to the center, the

rod is turned halfway over and the work

completed from that side.

This method saves time and broken

chisels, and will be found worthy of a

trial.

Fred. E. Rogers.
Coming, N. J'.

Spring Equalizers In Locomotives.

Editors:

Your article in the June number of

Loco.MOTivE Engineering upon my re-

marks at the New England Railroad Club

on thelocomotive equalizer, requires more
than a passing notice.

I entirely agree with you that the equal-

izer was designed to equalize the shocks,

but am sorry to learn that it had been

one of your idols. I do not dispute that it

is an equalizer of shocks, etc., but object

most decidedly to the merit it falsely

claims from so many otherwise level-

headed mechanics. Let me go into the

subject more fully and make a few state-

ments which may appear at first to be en-

tirely irregular, but which are neverthe-

less facts. We all know the camera has

revealed wonderful things the naked eye

could never catch. When a boy. I often

wondered at the grotesque figures on
Chinese fans and umbrellas, but now by
the aid of the rapid dry plate in photog-
raphy we find that the Chinese figures of

birds on the wing are true to nature. The

Chinese and the camera were right; but

because we fail to discover this are they

wrong? Every man has his gift—some

prophesjing. some preaching; mine has

been along the line of spring suspension,

and I hope you will not put this down to

inordinate conceit, when I say that I do

not believe there is a man connected with

the locomotive department of any Amer-
ican railroad who fully and completely

understands the natural laws governing

moving bodies poised upon springs and

rolling upon an uneven plane.

All moving bodies are controlled by

the law of gravitation; then we must over-

come that law. "Ah!" I hear you say, "it

cannot be done." Well, as Galileo told the

Inquisition, it does move! So I say the

law of gravitation can and is being over-

come every day. "How?" you say. Very
simply; but we will come to this later.

The baby, when he first attemps to walk,

finds his equilibrium very difficult; but

when he does walk, he is as safe as his

father, for the same law keeps them both

centered to the earth. Were they to fall,

they would both drop down; were they

to jump up, they would both arrive where

they jumped from. Nature has provided

man with legs, and it only requires a little

experience for him to discover that they

will do more than provide locomotion.

Should he jump from a safe distance, he

finds upon landing that his knees will ab-

sorb the upward thrust his body must
meet when his feet strike the earth. This

is one method of overcoming gravitation,

and as it is a feat every man has accom-
plished at some time in his life, it will

give the reader the key to the principle

that I shall unfold as we get further into

this subject.

The man weighing 180 pounds and the

baby weighing 30 pounds must, when they

jump, be prepared to have their knees

absorb the blow, and they do land more
easily for this very knee action. Were
they to have their knees stiff, the thrust

or shock would have been severe. You
can have a belter idea of this by springing

up from the floor, say 12 inches, and land-

ing with your legs stiff; there will be a

decided rattle especially in the jaws, as

they are the ones having the most deli-

cate adjustment.

The question of the weight of the man
and the boy does not enter into the argu-

ment, provided they absorb the thrust

with the knee action; but if each were to

keep his legs stiff, he would find the jar

proportionate to his weight; therefore we
find the weight the springs of the loco-

motive carry have nothing to do with the

absorption of the thrusts, providing the

springs are proportioned to the load.

In reading a paper recently, written by
A. Von Borries. upon "Spring and Equal-

izer Action in Locomotives." I was
greatly surprised that he should consider

the load carried as the great factor, where-

as the load has nothing whatever to do
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with the ri'ling. The axles and wheels

are to carry the load.

The springs are to absorb the upward

and downward thrusts of the wheels as

they rise and fall, due to the uneven plane

they have to roll over. These thrusts

vary in degree, being governed by the

inequalities and the momentum.
In looking over the drawings of the

earliest locomotives, I find the half-leai

spring was used then as now, and owing

no doubt to a lack of understanding of its

nature and its limited possibilities, many
conibinations of equalizers and springs

have been produced. For proof of this,

one can study the spring suspensions of

the most modern locomotives that have

been built during the past year. The

writer has failed to find any prints made
by different railroads showing the same

methods of spring equalizations for the

same type of locomotive.

J. Hector Graham,
Graham Equipment Co.

Boston, jl/ass.

Letters on Japanese Locomotives.

Editors:

In relation to an inquiry in April

number, page 193, by "R. Q.," Marshall

town, Iowa, the letters "N. T. K." on

Japanese engines are the initials of Nip-

pon Tetsudo Kaisha, the Japanese for

Japanese Railway Co.

Samcel a. Forbes.

P,-ri/:. Scotland.

i i ^
To Center Driving Boxes.

Editors:

Figs. I, 2 and 3 show views of a very

handy tool for centering driving boxes

and laying out the chucking line T, Fig. 3.

number of prick marks for the divider

points, so that with the available side mo-

tion of this piece, and the judicious use

[]=r^

Fig. 3

of the adjusting screw 0. the center can

be quickly found and the chucking line

drawn.

Fred E. Rogers.
Corning, N. V.

Piston Valves.

Editors:

Piston valves seem to be the style just

now in some parts of the country, and are

being advocated by some of the best en-

gineers, but it seems to me there are a

few points that are not generally con-

sidered. As far as being well balanced,

if properly made, there is no question in

my mind, but aside from being balanced

there are other points. Balance I under-

stand to mean, as being in equilibrium

regarding an equal pressure in all direc-

tions. The amount of friction the valve

may have does not affect the question of

balance, for if a valve has an equal pres-

sure in both directions, it is balanced,

even if the pressure does make friction all

Locomotive Engineering

Fig. 2

The fitting of a stick in a box and plac-

ing on it a strip of tin and locating on

that, in turn, an accurate pricked center,

is a job requiring skill, patience and con-

siderable time. This little tool enables

a box to be centered quickly and ac-

curately, with no bother with the carpen-

ters or trips to the tin-shop. It is clamped,

as shown, by the thumb screw P and the

stud L set at a short distance below the

probable location of the center, and

clamped by the thumb nut Q. The piece

M is held by the friction of a short coil

spring under the nut A^, or it can be

solidly clamped by the same. It has a

around the valve—that is, on the rings.

.\t least that is my understanding of a

balanced valve.

It is claimed, and probably with some

truth, that the steam gets under the pack-

ing rings and forces them out, making

friction tending to prevent the valve mov-

ing, and judging by the way one piston-

valve engine that I know of handled. I'm

inclined to believe it strongly.

Then there's the question of clearance.

It does not seem to be possible to reduce

any lower than with a slide valve, and the

latter can be designed to give less than

any other form, unless we use a concave

valve fitting the cylinder, which is hardly

practical.

When it comes to leakage, the piston

valve can usually beat anything I ever saw,

unless it was Jerry Wheelock's molasses

spigots he used for a valve on his first

engines. They were supposed to be hung

uu centers and to be frictionless. As a

matter of fact, when they were friction-

less they wouldn't hold steam, and when

they had a pretence of being tight, they

took more power than a slide valve.

The question of steam ports is also to

be considered, and after being used to

ports as long as the cylinder diameter, it

seems strange to see a 12-inch port in a

19 by 26-inch cylinder, for in reality the

port is only the diameter of the valve plus

the clearance around it.

True, they have ports 2 inches wide

against ij^-inch straight ports, making

the full opening area 24 square inches

against 23->4 square inches; but when
hooked up to the working point, the effec-

tive area is less than is usual. This indi-

cates either that the piston-valve area is

too small, or the usual area is larger than

necessary, and the latter seems most

likely.

I am not condemning piston valves, but

I do not see any advantage in their use.

They are heavy, hard to keep tight, and

should give no better results, economi-

cally, than a balanced slide valve. But if

I was obliged to run piston valves, I

would try the marine practice of locking

the rings solid, making a solid piston

while in use. When leakage occurs, set it

out just as we used to set out piston pack-

ing, and try again. In fact, I am told that

engines are run in England (not many,

to be sure) in which the valve is a solid

plug with no rings at all. It is said to

handle very easily, which can be readily

believed.

R. E. Marks.

Camden, N. ./.

i i i
An agitation is going on in Pittsburgh,

Pa., to have a law passed requiring fire-

men to pass an examination to show
what they know about the principles of

combustion before they are employed as

firemen. It is believed that a law of this

kind would aid materially in smoke-pre-

vention and w-ould help to purify the

smoky air of Pittsburgh. .\ good fireman

makes the fuel burn with as little smoke
as possible: but when a boiler is so much
overtaxed that the fireman must force it

all the time, there is certain to be a great

deal of smoke created. To the people

who are trying to abate the smoke nuis-

ance in Pittsburgh or elsewhere we would

commend an investigation of the capacity

of boilers and the steam-making condi-

tions that are imposed upon them.

i i g
Many so-called new devices are really

old ones which we have seen and for-

gotten
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The Mechanical Draftsman.

The draftsman and his equipment of

technical and practical knowledge neces-

sary to fit him for the business seems to

be a sort of stock theme, coming up
periodically for discussion, which would
indicate that it is far from settled just

what is required in the attainments of the

man at the drawing table to make him
the valuable factor that he should be in

shop economy.
Those who have been in the business

for revenue have had an e-xcellent chance
to form some opinions on the subject, and
they know that in the preparatory stage of

the technical side of the question lime was
spent on many things that were of li'.t'e

use in their application to shop drawings.

The theory of shadows is one of those;

angle of projections is another, and they

came to a knowledge that skill in handling
instruments, while an accomplishment to

be proud of, would not put accuracy in

dimensions of parts where it is most
needed. These are a few things the

draftsman will be sure to face at some
time in his career, and the sooner they are

understood the better for him.

i.Iechanical drawing in itself presents

no barrier that cannot be surmounted by
ordinary intelligence, but the application

of its principles to shop practice is tlie be-

ginning of the draftsman's trouble. It is

the crucial period in his progress, and
success or failure depends on his mental

grasp of the situation. This is the time

when he comes to realize that his case of

expensive instruments is simply a means
to an end, and that his ability to handle

problems involving the mechanics of ma-
chinery and materials must be supple-

mented with a knowledge of shop work,

not necessarily the skill to perform the

manual operation of that work, but to

know how it is done. If he is built on
correct lines, nothing will keep him out

of overalls and the shop. It is there only

that can be found the information needed

to round out and broaden the views

of his business, naturally restricted and
cramped by the lack of what he sought to

know.

Alter the shop experience, there is no
longer any glamour about the drawing
office. It is stripped of its tinsel, and
thereafter is seen to be simply a useful

adjunct to the shop, but one that could be

discontinued without materially crippling

the resources of the plant; at least so

thinks the candidate for shop honors after

his return to the scene of his all-theory-

and-no-practice days, no longer seeing

tilings from the reflected light of the

drawing board.

E.xperienced draftsmen are plenty

enough, and always will be, because the

occupation is one to attract and hold a

large class that place a genteel calling

above most other considerations; but it

does not follow, by any means, that be-

cause they are e.xperienced draftsmen,

they have the kind of experience that will

make their service sought after. One well

up in stationary engine work would not

be at his best in the office of a locomotive

building shop, neither would one familiar

with the latter work be a jewel in a marine
engine shop. They would find their level

after a time, but not until they had passed

through a sort of apprenticeship, notwith-

standing they entered under the head of

"experienced draftsmen," and the level

found would in all cases be the highest

for the man that had the nerve and good
sense to fit himself for it by shop train-

ing.

The draftsman that is properly equipped

with a technical and shop course, is as a

dream in the drawing office—he is called

to a higher place invariably—and that is

as it should be, giving, as it does, encour-

agement to others lower down. If at any
time there is an apparent scarcity of

draftsmen in any particular field of me-
chanical drawing, it may be traced to their

elevation, for there is no man better quali-

fied to manage the shop end of a manu-
facturing enterprise than the one that has

mastered the theory and practice of the

business; in other words, the mechanical

engineer—another name for the drafts-

m:in (hat has an ambition above tracing

cloth.

Increasing the Output of Tools.

In our visits to railroad shops we have

at times been forcibly iinpressed with

the apparent want of push on the tool

side. Purposeless hustle is not meant
in this connection, nor break-neck acts.

It is the absence of quiet, well-directed

effort that is referred to—the atmosphere
which is unmistakable with an artist that

knows how to remove stock from a job by

the best processes familiar to the thor-

oughbred mechanic.

Antiquated cutting tools, fine feeds and

slow speeds, it should be unnecessary to

say, have no part in the ideal scheme of

production; but they do hold their own
in too many shops where the management
in other particulars is above reproach,

and to an extent that is inexplicable. A
most peculiar thing about this adherence

to those stiflers of output, is that piece

workers—those who would naturally be

e-xpected to do some head work, looking

to their interests—are as lax in some cases

coming under our observation recently as

the average tool operator working against

time.

It may be said that fear of a cut in their

rate of compensation is the motive for

keeping the amount of work done within

certain limits; but a more rational view

of the situation suggests an antipathy for

newer and better processes to reach re-

sults, through an unwillingness to un-

learn old and obsolete practice; although

it is a fact that the first proposition has

had considerable influence in putting

things on a slow basis.

There are a great many railroad shops

that are obliged to turn out work with

tools that were at their best many years

ago, but that fact does not furnish a valid

excuse for the fine feeds for which they

were specially noted. The idea that they

are entirely useless for present-day require-

ments is one easily exploded by the man
who knows their shortcomings and how
to surmount the same. Of course no one

would advocate the purchase of those old-

timers to-day, but there is no question

that the bad reputation hanging- over

many of them is undeserved. As a case

in point, we recall an old single-head,

rope-feed driving-wheel lathe on which at

one time, in our early days, we got in

many a ten hours, and ruminated inci-

dentally on our prospects of reaching

affiuence at the business; as a machine
for driving-wheel tires it was simply use-

less, with its narrow single belt, but when
a double belt as wide as the cone would
take was applied, the capacity of the ma-
chine went up at once, and on such work
as boring truck wheels or driving-wheel

centers, many of the tools of to-day would
not be able to work in a time scoop on
the old thing, because it was pushed.

The double belt is one of the best stiff-

eners for a weak tool that can be applied.

It is a sovereign remedy for a chronic

light-cut man, because it deprives him of

his stock complaint, that the tool will not



August, 1898. LOCOMOTIVE ENGINEERING. 38t

carry a heavier cut or feed. Our experi-

ence with Hght tools has shown that while

the springy features are not easily elimi-

nated, there is yet a margin for an in-

creased output by attention to belting and
the character and grinding of cutting tools

used. Tools that will remove the nia.xi-

mum of material with least frictional re-

sistance, and retain their cutting proper-

ties the longest, are what is required in

connection with the double belt. Such
a combination may be worked to advan-

tage in shops aliflicted with old heirlooms

that cannot be replaced by better tools.

i i @
Automatic Couplers.

England is passing through the same
agitation for automatic couplers, that tore

up this country a few years ago. The
same arguments are used for and against,

and the friends of it there are just as

vehement in their demands that the prac-

ticability and efificiency of the automatic

coupler be shown. It is not clear how
such a showing can be made without a

trial of them, unless our cousins accept

the results attained in this country; this,

we believe, ought to be satisfactory to

them; they have certainly been so

to us.

That the automatic coupler is an im-

provement over the link and pin, no one

will deny, and yet the old form of coup-

ling would have continued in its work of

maiming and killing, but for the inter-

position of the law, which made it compul-

sory on the part of the railroads of this

couhtry to equip their cars used in mov-
ing interstate traffic with "couplers coup-

ling automatijally by impact, and which

can be uncoupled without the necessity of

men going between the ends of cars."

The sluggish action taken by the rail-

roads here to meet the requirements of the

above enactment, is shown by the fact

that the law was approved in March, 1893.

and January, 1898, was named as the limit

for equipment of all cars, a period of four

years and ten months, which would seem

to give the railroads interested ample

time. As a matter of fact, there were but

a few roads that had complied fully with

the law at the beginning of 1898, and an

extension of time has been granted, so

that if on the expiration of the grace

given, the cars are fully equipped, there

will have elapsed a period of about seven

years from the framing of the enactment

to the satisfaction of its provisions.

Public sentiment is a very potent factor

in shaping the action of corporations in

the matter of safety appliances, and it has

shown its influence in this country in forc-

ing the adoption of the air-brake on pas-

senger trains, and among other life-saving

devices, perfected systems of signalling;

but it remained for the strong arm of the

law to make the use of the automatic

couplers compulsory, and give the train-

man a longer chance with life and limb.

England would do well to let the senti-

ment end of the question rest, and culti-

vate the good-will of the law-makers, if

she desires to get rid of the screw coup-

ling.

Qrcat Combination of Assurance and
Ignorance.

A car interchange dispute recently set-

tled by the Arbitration Committee of the

Master Car Builders' Association lets the

world know that there is a railroad some-

where called the New York, Texas &
Mexican Railway. We do not find .the

company mentioned in any of the official

lists, but there is doubtless a railroad of

that name, and it has some officers who
are endowed with phenomenal cheek.

Two cars belonging to other companies

were on a siding belonging to this New
York, Texas & Mexican Railway, and

were blown out through a wind storm and

destroyed. Instead of quietly paying the

damages incurred by their own careless-

ness in not having the cars properly se-

cured in the siding, the men responsible

for the damage protested that they were

not responsible for damage done by a

wind storm, and not only refused to send

the cars back as good as they received

them, but wanted to have charges guar-

anteed for shipping the trucks.

It is the most unscrupulous case of com-
bined ignorance and assurance that we
ever heard of. The men in charge showed
their incompetency by not having the

means of keeping the cars safely on the

side track, and then they displayed the

grossest ignorance by pretending that

they were not responsible for damage
done.

Unfair Express Companies.
When ordinary tirnis or corporations

become so imbued with selfishness that

they lose all sense of justice or fair deal-

ing, they generally encounter checks of

various kinds w'hich convince them that

unscrupulous business methods do not

pay. An exception to this rule seems to

prev.Til with the express companies. These

companies take to themselves a vast

amount of revenue that rightly belongs to

railroad companies, and while basing

rates on what the business will stand,

there is nothing done to restrain their

grasping tendencies. Legislatures are al-

ways fighting railroad charges which are

near cost of work done, but no one ever

tries to restrain express charges to lines

of moderation when they are known to be

excessive.

Since the war broke out, most of the

people who have to pay increased taxes

have stepped under the new burden with

cheerfulness; but not so with the express

companies. The new law- says that it shall

be the duty of every railroad or steam-

boat company, carrier, express company
or corporation or person, whose occupa-

tion is to act as such, to issue to the sliip-

pcr or consignor or his agent or person

from whom any goods are accepted for

transportation a bill of lading, manifest or

other evidence of receipt and forwarding

for each shipment received for carriage

and transportation, and to each bill of

l.'uling, etc., and to each duplicate thereof,

shall be attached a stamp of the value of

one cent. All the interests involved, ex-

cept the express companies, have ac-

quiesced to the requirements of the law;

but the express companies are determined

to make their customers pay the tax.

They are not, however, going to have

their own way as easily as they generally

do. The Merchants' Association has de-

cided to begin a test case as soon as papers

can be prepared for the purpose of ascer-

taininglegally whether merchants forward-

ing packages by express companies or car-

riers should pay the stamp tax on each

package, or the express companies or car-

riers should pay it. It is to be hoped that

the agitation resulting from this case of

unfair dealing will direct public opinion

to the habitual unfairness of express

charges.

Electric Headllglits.

E.xceedingly persistent efforts have

been made to push the electric headlight

into use on locomotives, but very little

progress has been made, considering the

energy of the promoters of this kind of

light. Inquiries among men who have

ridden behind the present form of electric

headlight have elicited the statement that

the light is too intense; the engineer who
has been watching the track illuminated

by it is afl^ected very much in the same
manner as the person who steps from a

brilliantly lighted room into a dark hall-

w'ay—that is to say, the contrast betweeni

the brilliancy of the light and the sur-

rounding darkness is so great that it takes

some time to accustom the eyes to the

change, thus rendering it impossible for

the engineer glancing from the track to a

signal to distinguish the latter.

It is also claimed that cattle on the'

track are so paralyzed by the effect of the

intense light that they make no effort to

leave it, but stand bewildered, the light

blinding them so that they are unable to

see into the darkness beyond, and are

afraid to step out into it.

These are the objections raised by the

men called upon to use them, while of

course the officials object to equipping
their locomotives with so expensive a

headlight unless they can see some good
practical advantage in it. which so far has
not been demonstrated.

Claims are advanced that such and such

accidents would not have occurred, had
the locomotive been equipped with an
electric headlight. Such claims, however,

arc entirely problematical, and it is a fact

that more accidents caused by obstacles

upon the track take place in daylight than

at night.



383 LOCOMOTIVE ENGINEERING. August, 1898.

BOOK NOTICES.
"Heat and Steam." By Prof. C. H. Ben-

jamin. Published by Chas. H. Holmes,

2303 Euclid avenue. Cleveland. $1.25.

This is a second edition of this useful

little work, which condenses into fifty-

eight pages, including tables, about all

that it is necessary for a student to know
of thermodynamics. It is clearly written,

and with the exception of a little calculus

in chapters 4 and 5, is fairly plain sail-

ing for the average student. It is an

agreeable change from the exhaustive

text-books which are generally used, and

to those who are after knowledge of

thermodynamics it is heartily recom-

mended.

*'The General Manager's Story." By
Herbert E. Hamblen. Macmillan Com-
pany, publishers. New York. $1.50.

The author tells what purports to be

the story of the various experiences and

struggles of a general manager, but it is

rather difficult to believe that all the ac-

cidents and incidents mentioned ever be-

fel any one railroad man. The story is in-

teresting, however, and will bring back

many recollections to the older rail-

roaders, as the author describes the

wrecks, the lay-offs, and the action of the

various officials with whom he had to

deal. The illustrations add much to the

vividness of the story, and the book ought

to be popular with railroad men.

"Stromberg's Steam User's Guide and

Instructor." By Wm. Stromberg. Pub-

lished by Geo. .'\. Zeller, St. Louis, Mo.

$1.50.

This is a convenient book of 193 pages,

containing a collection of facts relating

to steam engineering, much of which is

given in the form of a catechism. In addi-

tion there are descriptions of injectors,

steam pumps, dynamos, Corliss valves,

etc., which ought to interest a stationary

engineer. There are numerous illustra-

tions which tend to make the text clearer,

and there is much to commend the book
to studious engineers and firemen of sta-

tionary engines, for locomotives are not

dealt with. There are, however, many
points of interest to any engineer.

"The New Roadmaster's Assistant." by
George H. Paine. Published by The
Railroad Gazette, New 'Vork. $1.50.

There are few books on this subject

that are so well known as the original

Roadmaster's Assistant, by Huntington,

and afterwards revised by Latimer, and as

this is what might be called a re-written

revision of that, it starts with a ready-

made reputation. It contains nearly three

hundred pages, has 259 engravings, and
seems to be a very complete work for en-

gineers, roadmasters and section foremen.

serving as a manual for references as to

modern methods. The illustrations are

very clearly printed, and give a good idea

of modern practice in track laying, bal-

lasting, etc.

"D. A. Low's Pocket Book for Mechani-

cal Engineers." Longmans, Green &
Co., New York. $2.50.

As the title indicates, this is a pocket

book for mechanical engineers, and its

740 pages (4 by 6 inches) are filled with

data of this class. The author is a well-

known authority, which vouches for the

practical value of the book, while the

method of treatment seems to be very

clear and well illustrated where necessary.

American practice is considered to

some extent, the Baldwin Locomotive

Works being quoted on standard specifi-

cation of materials for locomotives. Al-

together it is a book which will be of

value to anyone interested in mechanics

and who wishes a reliable book of refer-

ence.

"The Indicator Handbook—Part I.," by

Chas. N. Pickworth. Published in

America by D. Van Nostrand Com-
pany, New York. $1.50.

The author has given in this volume a

brief history of the indicator, showing

many of its forms. It also treats of its at-

tachments for reducing motion of cross-

head, and shows plainly which are best

and why they have advantages. The errors

of the instrument are shown, and a chap-

ter on the use and care of it gives many
useful hints. The second part is to treat

on the indicator diagram and its analysis.

PERSONAL.
Mr. John T. Gill has been appointed

air-brake instructor on the Grand Trunk

Railway.

Mr. W. B. Yereance has been appointed

secretary to Vice-President J. Q. Layng,

of the West Shore,

Mr. M. S. Curley has been appointed

master mechanic of the Illinois Central

shops at Water Valley, Miss.

Mr. William Rees has been appointed

general master mechanic of the Inter-

oceanic Railway; headquarters at Puebla,

Mexico.

Mr. James A. Egan, terminal foreman

of the National Railway at Toluca, Mex-
ico, has been appointed terminal foreman

at Oaxaca.

Mr. S. C. Boutelle. master mechanic of

the San Diego. Pacific Beach & La Jolla

Railway at San Diego. Cal., has resigned

on account of ill health.

Mr. T. W. Hansell has been appointed

superintendent of machinery of the As-

toria & Columbia River Railroad; head-

quarters at .\storia. Ore.

Mr. James Bruce has been appointed

road foreman of machinery for the West-

ern division of the Northern Pacific; head-

quarters at Tacoma, Wash.

Mr. J. E. Price, division superintendent

of the Intercolonial Railway at Truro,

N. S., has been promoted to the position

of assistant general manager.

Mr. C. E. Lamb has been appointed

master mechanic of the Kansas City, St.

Joseph & Council Bluflfs Railroad, with

headquarters at St. Joseph, Mo.

Mr. Lem De Long has been appointed

foreman of the Oakdale division of the

Cincinnati, New Orleans & Texas Pa-

cific Railway at Hunnicutt, Tenn.

Mr. William C. Winter has been ap-

pointed assistant superintendent of the

Union Pacific at Omaha, Neb., succeed-

ing Mr. R. R. Sutherland, resigned.

Mr. W. H. Gridley has been appointed

superintendent of the St. Louis, Peoria &
Northern, succeeding Mr. L. S. Graves,

rL;i.jned; headquarters at Springfield, 111.

Mr. William Cotter has been appointed

superintendent of the Western division

of the Grand Trunk, succeeding Mr. A.

B. Atwater, resigned; office at Detroit,

Mich.

Mr. C. G. Herman, master mechanic of

the Cornwall Railroad at Lebanon, Pa.,

has resigned, and will resume his old

position with the Baldwin Locomotive

Works.

C. W. McCord, Jr., died at Auburn,

N. Y., on June Sth, of appendicitis. Mr.

McCord was a promising young mechani-

cal engineer. He was the author of "Slide

Valves."

Mr. James M. Herbert has been ap-

pointed superintendent of the Eastern

division of the Grand Trunk, vice Mr.

Wm. Cotter, transferred; office at Mon-

treal, Que,

Mr. Edward D. Seitz has been ap-

pointed purchasing agent of the Louis-

ville, Evansville & St. Louis, vice Mr. W.
W. Wentz, Jr., resigned; headquarters at

Louisville, Ky.

Mr. W. W. Lowell has been appointed

division master mechanic of the Hannibal

& St. Joseph Railroad, with headquarters

at Brookfield. Mo., in charge at that point

and west thereof.

Mr. A. B. Atwater, superintendent of

the Western division of the Grand Trunk,

has resigned to accept the position of as-

sistant general superintendent of the

Michigan Central.

Hereafter Mr. Richard H. Soule will

act as Western representative of the Bald-

win Locomotive Works at Chicago, and

Mr. C. A. Thompson, of St. Louis, as

Southwestern representative.

At a recent meeting of the directors of

the Detroit & Lima Northern, Mr. Chas.

N. Haskell was chosen first vice-presi-

dent, with full charge of the operating

and construction departments.

Mr. P. J. Nichols has been appointed

superintendent of the Omaha Bridge &
Terminal Company at Omaha, Neb. He
recently resigned as general superinten-

dent of the Pacific division of the Union

Pacific.

Mr. Angus Brown, master mechanic on

the Northern Pacific at Livingston.
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Mont., has been appointed superintendent

of motive power of tlie Wisconsin Central

at Waukesha, Wis, vice Mr. McNaughton,
resigned.

Mr. W. Rennels, division superinten-

dent of the. Intercolonial Railway at

Campbelltown, N. B., has been trans-

ferred to the same position at Truro,

N. S., in place of Mr. J. E. Price, pro-

moted.

Mr. D. M. Pliilbin, general superinten-

dent of the Duluth, Superior & Western,

has been made second vice-president of

the Eastern Railway of Minnesota. This

was brought about through the purchase

of the former road by the latter.

Mr. H. S. Rearden has been appointed

general superintendent of the Detroit,

Toledo & Milwaukee, with headquarters

at Toledo, O., taking the place of Mr. N.

K. Elliott, resigned. Mr. Rearden was
formerly superintendent of the Chicago,

Peoria & St. Louis.

Mr. E. D. Dorchester, assistant general

manager of the Velasco Terminal Rail-

way, has been made general manager,

with headquarters at Velasco, Texas, vice

Mr. L. L. Foster, who resigned to accept

the presidency of the Agricultural and
Mechanical College of Texas.

Mr. W. E. Chamberlain has been ap-

pointed general manager of the New
York, New Haven & Hartford. A few

months ago he was appointed general

superintendent of the Old Colony system

of that road, with headquarters at Boston,

and previous to that was assistant super-

intendent of the New York division.

The following changes have been made
.on the Northern Pacific: Mr, William

Clarkson, master mechanic at Missoula,

Mont., has been transferred to Livingston,

Mont,, vice Mr. Brown; Mr. F. P. Barnes,

genera] foreman at Brainerd, Minn., suc-

ceeds Mr. Clarkson, and Mr. Harry Lyd-
don, general foreman at Mandan, N. D.,

succeeds Mr. Barnes.

The following changes are reported on

the Pennsylvania Railroad: Mr. P. A.

Bonebrake has been appointed superin-

tendent of the Indianapolis division, vice

Air. F. G. Darlington, resigned; office at

Columbus, O. Mr. B. W. Taylor has

been appointed superintendent of the

Louisville division, vice Mr. P. A. Bone-

brake, transferred; office at Louisville, Ky.

The numerous friends of Mr. W. E.

Symons will be pleased to learn that he

has been appointed superintendent of mo-
tive power of the Plant system, with head-

quarters at Savannah, Ga. Mr. Symons
was for years master mechanic of the

Atchison. Topeka & Santa Fe at several

places, and for the last year or two has

been connected with the Galena Oil Com-
pany, where he made hosts of friends.

Mr. It. N. Webber has resigned as

division foreman of the Oregon Railway

and Navigation Company at Starbuck,

Washington, to he general foreman of

Maine Central shopsat Watcrville, Though
but forty-two years old, Mr. Webber has

been twenty-five years in actual locomo-

tive service, having been a journeyman
machinist at the Mason Locomotive
Works, fireman and engineer on Maine
Central, division master mechanic and

general master mechanic. This ought to

be an incentive to young men, as it is the

result of personal effort.

EQUIPMENT NOTES.
The A. Knable Cr)[npany are having

four cars built at the Erie Car Works.

The Houston, East & West Texas have

ordered fifty freight cars from Pullman's.

Forty Rodgers ballast cars are being

built at the Wells & French Car Works.

The Erie Car Works are building six

cars for the Germania Refrigerator Com-
pany.

The Michigan Peninsular Car Works
are building 250 cars for the Flint & Pere

Marquette.

One thousand freight cars are under

construction at Pullman's for the Chesa-

peake & Ohio.

The Terre Haute Car Company are

building 500 freight cars for the Pennsyl-

vania Railroad.

The Rogers Locomotive Works are

building four six-wheel connected-tank

engines for China.

The Newfoundland Railwayhave placed

an order for two passenger cars with the

Barney & Smith Company.

The International & Great Northern

are having 200 cars built by the Missouri

Car & Foundry Company.

The McCaw Car & Manufacturing

Company have ordered five cars from the

Murray, Dougal Car Company.

The Rogers Locomotive Works are

building fifteen six-wheel connected en-

gines for the Missouri Pacific.

Ten six-wheel connected engines are

being built at the Cooke Locomotive
Works for the Missouri Pacific.

The Baldwin Locontotive W'tirks are

building one six-wheel connected engine

for the Louisiana & Arkansas.

The Western Equipment & Car Com-
pany are having twenty-five cars built by

the Illinois Equipment Company.

The Southern Railway Company have

ordered four consolidated engines from

the Baldwin Locomotive Works.

.Seven six-wheel connected engines are

being built for the Northern Pacific at the

Schenectady Locomotive Works.

The Big Four are having four eight-

wheel passenger engines built at the

Schenectady Locomotive Works.

The Western New York & Pennsyl-

vania are having twenty-five freight cars

built by the Buffalo Car Company.

The .-\Iah:iina & \'icksburg are having

one eight-wheel connected engine built

at the Baldwin Locomotive Works.

The Minneapolis, St. Paul & Sault Ste.

Marie are having twenty cars built by the

Russell Wheel & Foundry Company.

The Mt. Vernon Car Manufacturing

Company are building 270 freight cars

for the Choctaw, Oklahoma & Gulf.

Two engines are under construction at

the Baldwin Locomotive Works for the

San Francisco & San Joaquin Valley.

The Illinois Car & Equipment Com-
pany are building thirty-five freight cars

for the Brainerd & Northern Minnesota.

Three refrigerator cars are being built

at the Michigan Peninsular Car Works
for the Cudahy Refrigerator Car Com-
pany.

The Brainerd & Northern Minnesota

have ordered two six-wheel connected en-

gines from the Richmond Locomotive

Works.

The Wheeling Belt & Terminal Com-
pany are having one six-wheel connected

engine built at the Pittsburg Locomo-
tive Works.

The Wabash are having three passenger

cars built by the Barney & Smith Com-
pany, and also seven built at the St.

Charles Car Works.

An order for twenty-five engines has

been placed J)y the Illinois Central,

divided between the Rogers and Brooks

Locomotive Works.

The Wabash are having 1,000 freight

cars built, divided equally between the

St. Charles Company and the Missouri

Car & Foundry Company.

The Baltimore & Ohio have 3,000 cars

under construction at the Michigan Pen-

insular Car Company, and 750 at the

South Baltimore Car Works.

One thousand freight cars, equally

divided between the Illinois Car & Equip-

ment Company and the Michigan Penin-

sular Car Company, are under construc-

tion for the Northern Pacific.

The Baltimore & Ohio are having

twenty-five Consolidation engines built,

of which fifteen are being erected at the

Baldwin Locomotive Works, and ten at

the Pittsburg Locomotive Works.

The Philadelphia & Reading are hav-

ing i.ooo cars built—200 by the Lebanon

Manufacturing Company. 100 by the Mid-

dletown Car Works, 200 by the Jackson

& Woodin Company, and 500 by the

Union Car Company. ,

i i i
Mr. George S. Strong is still working

on the balanced compound idea, and has

secured another patent in connection with

it. No one disputes the economy of a

good compound, or that Mr. Strong's en-

gine is balanced: but it's a case of the

medicine being worse than the disease.

Railroads are not apt to introduce inside

cylinders and crank shafts to settle the

balancing problem, even if a portion of

it remains unsettled.
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WHAT YOU WANT TO KNOW.
QuestloQS and Answers.

Correspondents wishing to have ques-
tions answered in these eo/utnns should
send in their names and addresses, not
for publication^ butfor evidence ofgood
faith. We throw all anonymous letters
into the waste basket.

(6i) E. L. K., Pinetown, N. C, writes:

Will you kindly give me a good recipe

for cleaning the gum off of the paint of

locomotive driving wheels? A.—Kero-

sene oil is a good solvent for the purpose,

and one widely used to remove hardened

grease or gum from painted surfaces.

(62) C W. K., Charleston, 111., asks:

What part of the stroke would be the

proper place to stand an eight-wheel en-

gine, in order to key the brasses in the

back end of main rod, and why? A.

—

When the pin is new there is no choice

of position for keying the brasses in back
end of main rod, but if w-orn, the keying
should be done with the crank on the cen-

ter, for the reason that the brasses are

then keyed against the largest diameter

of the pin.

(63) S. D. A., Wilkesbarrc. Pa., asks:

What is the difference between the

Whitworth system of screw threads and
the United States standard? A.—In the

Whitworth system of triangular threads,

the angle formed by the two sides of the

thread is 55 degrees, and the top and bot-

tom of thread are each rounded over; the

hight of the thread is about 63 per cent,

of the pitch. The United States standard

thread has an angle of 60 degrees between
the sides, and the top and bottom are

flattened an amount equal to one-eighth

of the pitch.

(64) L. U. K., Hamilton, Ohio, asks:

What is a convenient method of esti-

mating the weight of water in a pipe?

A.—A very close approximation may be

made by squaring the diameter of the

pipe in inches; the product will be the

number of pounds in a length of 36 inches

of the pipe. Example: By calculation the

volume of a 2-inch pipe 36 inches long is

113.09 cubic inches, which multiplied by

0.0361, the weight of a cubic inch of water

at average temperature, equals 4.08

pounds. The square of diameter equals

four =: number of pounds nearly.

(65) F. F. H., Wellington, B. C, writes:

We are having trouble here with the

brasses coming loose in the solid end
side rods on one of our locomotives.

What is the usual press fit for these

brasses? We have been in the habit of

pressing them in with a screw press, with

a fit of about 5 tons, as near as we can
figure it out. But the brasses come loose

under the slightest heat. The brass is

very soft and spongy. We wish to learn

the usual Eastern practice with this style

of side rod. A.—Schenectady Locomo-
tive Works advise us that they use about

15 tons pressure for 4-inch pins, and from
20 to 25 tons for 7-inch pins, and th:it

they do not know of any trouble from
these brasses coming loose. Some roads

do have difficulty, however, and con-

sidering that brass expands so much more
than steel, it is not surprising. Our cor-

respondent's brasses being spongy would

tend to aggravate the difficulty.

(66) A. A. H., asks:

I. Don't you think it a bad practice to

cool hot driving journals and crank pins

with water? I claim it crystallizes jour-

nals and pins so treated, and I have

noticed that where it is practiced drivers

frequently drop off and pins are often

broken, A.— i. Cooling with water is not

considered good practice, except as a

last resort, as it sometimes distorts bear-

ing surfaces and makes them rough. It

will not harden them materially or make
them brittle, unless they are heated far

beyond the safe point for running. It

should not be responsible for wheels drop-

ping off or pins breaking. 2. Please state

what advantage is claimed for setting

valves line and Iine,orwithout lead. A.—2.

This all depends on circumstances. Some
valve motions give an excessive lead when
hooked up to working point, and in such

cases they are often given a "blind" or

"negative" lead in full stroke. With or-

dinary motions, however, a full stroke

lead of 1-16 to Y^ of an inch is sometimes

given.

(67) N. B., New Albany, Ind.. writes

that piston valves on some engines cause

the reverse lever to jump and jerk very

badly, when rolling down hill shut-off,

and asks how such valves are balanced,

that they cause this disturbance in the

reverse lever, and also if they are better

than the balanced "D" slide valve. He
also states that the men are having a great

discussion on the subject of covering the

steam ports with the piston valve in case

the engine has to be run on one side.

.A.—The piston valve is supposed to be

balanced under all conditions (which is

one of the strong points claimed for it)

for the reason that steam surrounds it in

the case of internal admission, and pres-

sures are only at the ends in the external

admission type. It is not plain what con-

nection there can be between the balance

of such a valve and the effect noted on the

reverse lever, since the engine is not work-
ing steam, as stated. The jerking may be

caused by excessive friction due to tight

rings on the valve, or if the latter works
freely, overcoming its inertia may have
the effect mentioned. There should be

no more difficulty in covering the ports

with a piston valve than with a plain

slide. It may be blocked at each end, in

the central position, or held there by a

cramp on the valve stem.

(681 J. J. C, Brownwood, Texas, asks:

I. Has there been an estimate made of

the amount of water wasted through a

Crosby pop in popping off one minute,

when a boiler has three gages of water?

If so. how much? A.— i. There is no

data obtainable for amount of discharge

per minute of the pop you name. There

is, however, a table in Kent's "Mechani-

cal Engineer's Pocket Book," page 724,

which gives quantity of steam discharged

per hour by valves of the pop on Richard-

son type, for gage pressures from 30 to

200 pounds, inclusive, and for different

diameters and lifts of valve, 2. Is there

any mechanical reason why standard

eight-wheel engines should break more
side rods than ten-wheel or mogul en-

gines? A.—2. The side rods of an eight-

wheel engine are obliged to resist a

greater proportion of the piston thrust

than do those of the mogul or ten-

wheeler, provided the boiler pressure and

cylinder diameters are the same, for the

reason that the pressure on the piston is

transmitted equally to all the wheels. The
side rods of the four-wheel connected en-

gine will then resist one-half of that pres-

sure, while those of the six-wheel con-

nected engines will have to resist only

one-third of it, and the first are therefore

the weakest, if the rods are similar in all

respects. Centrifugal force has a large

influence in the failure of side rods, and

since the square of the speed of crank pin

in feet per second for the eight-wheel en-

gine is about four times that for the mo-
gul and ten-wheeler, assuming the en-

gines to be in passenger and freight ser-

vice, respectively, the centrifugal force

will be greater in that ratio for the eight-

wheel engine. Of course if the wheels

are of the same diameter, and speed is the

same in both cases, there will be no dif-

ference in the stresses produced by cen-

trifugal force, assuming, at the same time,

that the rods are of a like weight and
length.

% % %
The first volume of "Easy Lessons in

Mechanical Drawing and Machine De-
sign" is completed by Part 12, which has

just come to hand. This part deals with

beams, trusses, levers, moment of force,

and practical application of the principles

is shown. One example shows a loco-

motive rocker arm. and the pressure on
various parts is calculated and illustrated.

Levers are thoroughly treated, and as

this is an important factor in machine
design, it should be appreciated. An in-

de.x to the first volume also accompanies

it. They also have the first volume bound
and for sale at $7.50. This makes a val-

uable book and the clear and careful

style of the author is appreciated by
students. Published by the Arnold Pub-
lishing House, 16 Thomas street, New
York.

i i i
The United States Metallic Packing

Company are supplying 1,200 sets of bab-

bitt rings for their packings on the

Chinese Eastern Railway. They naturally

feci quite proud of this, as their foreign

w'ork is fast becoming an important fac-

tor.
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Lining Guides.

BY IRA A. MOORE.
Every apprentice who is learning his

trade in a locomotive repair shop, and
who is as anxious to advance as he should

be, will embrace the first opportunity to

line a set of guides. There are some
things connected with this part of the

work that can be learned only by practice,

but we will endeavor to show as plainly

as possible how the work should be done.

The purpose of the guides is to keep the

piston in line with the center of cylinder.

Hence to have them fulfill their purpose,

they must be lined parallel with center of

cylinder and with each other, and the

right hight to bring center of hole in

crosshead same hight as center of cylin-

der.

Suppose it is desired to line a set of

four-bar guides, that a new back cylinder

head has been put on, also a new guide

yoke, and new guide blocks are necessary.

have it just flush with the head. Then,

with the dividers set to any convenient

radius, scribe the arcs I and 2 across the

line tt b. Make a small center punch mark
at the intersections of the line and arcs;

then with these intersections as centers,

and a little longer radius than arcs i and 2

were drawn with, draw arcs 3 and 4. Call

their intersection point g. With a straight-

edge draw the line c d through g and the

center of stuffing box, when it will be at

right angles to a b. Now draw e f through

the center of stuffing bo.x and parallel

with o b. The width of the guides is .5

inches, and the distance between them 5^
inches. Hence the distance from to h

and i, Fig. 15, is 4'/i inches, which is equal

to half the distance between the guides

plus half the width of guide. Draw h I

and 1 ni parallel with c d and 4J4 inches on

each side of it. The centers of the guide-

block holes will lie in these lines, and a

certain distance above the line e f, which

^-<3t^

Fig. J6 Fig. 17

Before putting the guides up they should

be faced to a face-plate and at right angles

to the edge. The ends should be planed

slightly below the wearing surface. Steel

guides can usually be made nearly

straight by springing them under a press,

after which they can be finished by filing,

using a coarse file first, then finishing by

draw-filing with a fine file. It is not

necessary to use a scraper.

The guides are now ready to be put up,

but as we are to have a new back cylinder

head and new guide yoke, the holes for the

guide-blocks must first be laid out and

drilled. To lay out the holes in head,

fasten it in place, then by means of a

straight-edge across the frames scribe the

line a b. Fig. 15, then draw c d at right

angles to a b. and through the center of

stuffing box.

It is sometimes inconvenient to use a

square for drawing line cd; hence we will

use dividers and small straight-edge. Put

a center in stuffing box, being careful to

distance we will now find. Referring to

Fig. 16, which is an end view of the cross-

head, it will be seen that the line a b,

which passes through the centers of the

wings, is above the center of the piston

hole c. It is desired to have the center of

the guide-block holes and the line a b.

Fig. 16, lie in the same level; and since 0,

Fig. 15, and c. Fig. 16, must lie in the

same straight line, if hr and is, Fig. 15,

be made equal to the distance between c

and line a b. Fig. 16, then r and .s. Fig. 15,

are the centers of guide-block holes, which
should be drilled not less than i 5-32

inches.

To lay out the block-holes in guide

yoke, put it in place on engine, then

scribe the line a b. Fig. 17, parallel with

top of frames. Run a line /, Fig. 17,

through the center of cylinder, letting it

extend a short distance back of guide

yoke, then scribe i;'. Fig. 17, at right

angles to a b. To draw i / without using

a square, make a small center-punch mark

at r on the line a b, Fig. 17, directly over

the inside of the vertical part of the yoke.

Then with any convenient radius scribe

the arcs s and (, using r as a center. With
the intersections of the arcs and line as

centers, and any radius, scribe the arcs

V anil zc

The line ij through the intersections of

these arcs is at right angles to a b. Now
draw the line p parallel with a b and the

same hight as center of cylinder. Draw
cd and ef parallel with ij and 454 inches

on each side of the line through the center

of cylinder; the 4J4 inches being equal to

half the width of crosshead plus half the

width of the guide. The centers of the

guide-block holes will be on these lines,

and a distance above p equal to the short-

est distance between the line a b and cen-

ter of piston-rod hole c, Fig. 16.

Drill these holes same size as those in

cylinder head. The guides should be far

enough apart to allow the crosshead 1-32

inch lateral motion.

After the holes are drilled in heads and

yoke, put them in place again and fasten

them permanently. The guide-blocks can

now be turned up. They should" be a

tight fit in the holes. Put washers be-

tween the nuts on the back ones and the

yoke. This will allow the length of the

body of the shank to equal the thickness

of guide yoke.

While the blocks are in the lathe a circle

should be made on their outer ends, as

shown in Fig. 18. This circle will be

made use of in laying out the blocks for

planing, which we will now proceed to do.

Plug the center up with lead, then get

the center of circle on the end of block.

Scribe the line a b. Fig. 18, through this

center and at right angles to the sides of

the block. The thickness of the wings of

the crosshead, or the distance d e. Fig. 16.

is 3 inches, and it is desired to have ^-
inch liner between blocks and guides.

Hence the thickness of blocks will be Yz

inch less than that of the wings of cross-

head, or 2^^ inches; or, in other words,

the top of the block, after it is planed,

will be at the line e f, Fig. 18, and the bot-

tom at cd, which lines are parallel with

a b and ^ = 1% inches above and

below it. Lay out all the blocks in this

way, then after having them planed to

these lines, and also parallel with the cen-

ter of the block, put them in the holes

and lay out the bolt-holes, which can be

done in the following manner:

Put the guides in pkace as shown in

Fig. 19, using common C-clamps to hold

them against the blocks, being careful to

place them where they will not interfere

with getting a scratch-awl into the bolt

holes in guides. Now run a line through

center of cylinder as for laying out guide-

block holes, then set the edges of bottom

guides parallel with this line, making the

distance between the line and guides equal

to half the distance between the side gibs

on crosshead. Then the distance between
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the guides will be the diameter of the line

more than tlie width oi crosshead. or

about 1-32 inch, which is the amount of

side motion the crosshead should have.

After getting the bottom guides in the

proper position, take a scratch-awl and

scribe lines on cylinder head and on guide

yoke, along outside edge of outside guide

and inside edge of inside guide. Then

should they move, they can be easily put

in place again by bringing them back to

these lines. The top guides must be

exactly above them, and since they are too

far above the line through cylinder to use

calipers in setting them, we will have to

use some other plan. Get two parallel

pieces of iron of the same dimensions and

place one on engine frame, just back of

cylinder head on each side of engine.

They should be thick enough to hold a

straight-edge above the top guides. Put

a straight-edge on these parallels, and let

one end e-xtend out over the guides. Now
put a square on the straight-edge, and let

the blade touch the inside edge of the

outer bottom guide. When the square is

in this position, the inside edge of out-

side top guide should also touch the blade

of the square. If it does not do so, it

must be moved out or in until it is in the

proper place. Now move the parallels

and straight-edge to the back end of

guides and set back end of outside top

guide in the same way. If it is neces-

sary to move it very much, it will throw

the front end slightly out of line; hence

it is well to try each end at least twice.

To set the inner top guide set calipers

to the distance between the bottom guides,

then set the top inside guide parallel with

outside guide and same distance apart as

bottom guides using the calipers to de-

termine when they are this distance apart.

The guides now have the proper posi-

tion, which should be marked on cylin-

der head and yoke same as bottom guides.

Now the bolt holes in the blocks can be

laid out with a scratch-awl through the

holes in guides. Before moving the

guides, make a line on both top and bot-

tom of blocks along the edges of guides.

These lines will show how much to plane

off the edges of blocks to have them flush

with the guides when the job is finished.

Now take the guides down; take the

blocks out and have them planed to these

lines, also the holes drilled. They should

be drilled about half-way through the

block from each side.

Put the blocks in place again and set

their tops parallel with a straight-edge

placed across the frames and over the

blocks. If the frame is lower than the

blocks, put a parallel piece under the

straight-edge on each side to raise it up;

then caliper between block and straight-

edge to determine when block is in the

right position, or if a straight-edge can-

not be used, a level may be substituted;

but it should be of the kind commonly
known as an adjustable level. Then
should the engine not be setting exactly

level, the level can be adjusted to the in-

cline by putting it on top of the straight-

edge across the frames and adjusting it

to the incline of the straight-edge. Now
put the level on top of one of the blocks,

being careful not to turn it end for end,

and it will show which way to turn the

block to give it the right position. Don't

forget to put the back cylinder head cas-

ing on (provided it is solid or not in two
pieces) before going any further, other-

wise it will be impossible to get it on with-

out either cutting it in two or taking the

guides down.

Loose bolts should be used for lining

the guides, but should nearly fill the

holes. Put pieces of pipe as long as the

guides are thick between the heads of

bolts and top of blocks. Now put up the

bottom guides and put nuts on the bolts

to hold them up to within J4 inch of

blocks (thickness oi liners in this case),

and stretch a line through center of cylin-

der.

Stresses In Crank Pins and Axles.

We are asked by a correspondent to ex-

plain as simply as possible what stresses

are at work in crank pins and driving

JjOf^molIre Ens^iiiccfing

axles to produce rupture, and how those

parts are designed. To answer these ques-

tions we present an engraving of the main

wheel and pin of a six-wheel connected

engine, with a part of the axle, to illus-

trate the discussion with reference to

them. This type of engine is chosen for

the reason that engines with six or more
coupled wheels have the main rod bearing

outside of the side rods, and the pressure

from the piston is therefore caused to act

through a longer lever arm on such a pin

than on a four-wheel connected road en-

gine. This fact, it will be seen, intro-

duces an element of weakness in the pin,

that is not present in one having the main

rod bearing next to the wheel, and it is

not therefore in as favorable a condition

to resist stresses as the latter.

The force on this pin we shall assume

to be that due to a boiler pressure of 150

pounds on the piston of an 18 x 24 cylin-

der, for the reason that the figures are

from an actual case we once dealt with,

where the pin was too weak to transmit

the pressure from the piston to the wheel.

This pressure is equal to area of piston,

times pressure, or,

i4 ^ r/2 X 105 = 38,000 pounds,

neglecting the angularity of the main rod.

The pin being a beam fixed at one end

and loaded at the other, the bending mo-
ment will be equal to P y. L, in which

M =: bending moment, P = pressure, and

L := lever arm through which it acts. In

this case P := 38.000 pounds, and Z. = 7

inches, to the hub of the wheel, which is

the danger section of the pin. We then

have. M = 38,000 X 7 = 266,000 inch-

pounds, provided no account is taken of

the relief afforded by the side rods, which

is theoretically equal to P divided among
all pins, the load thus apportioned to the

side rod pins giving a bending moment
opposite in direction to that from the

main rod, thus reducing M as found

above, in which the reaction of the side

rods was not considered.

As a practical matter of fact, however,

a main pin designed with a view of assist-

ance from the side rods, will stand up to

its work satisfactorily until lost motion
gets in its insidious work on the brasses,

and then its finish begins, for the reason

that it is subjected to stresses greater than

it was designed to bear. This is coming
to be understood by the builders at this

time, as is shown by the more liberal di-

mensions of pins in the later engines.

The diameter of pin to resist the bend-

ing moment due to total piston pressure

P. noted above, may be found by the

equation:

^ .73 2 X Af

y s X TT

in which:

D = diameter,

M ^ bending moment,
5" = unit fiber stress.

Placing 15.000 pounds per square inch

as the limiting working fiber stress for

steel, we have:

Z3= l/-i?->ii5^:222_- = 5.65 inches,
V 15000 X 3. 1416

which should be made 5.75 inches, and

thus reduce the fiber stress to a still lower

figure. This reduction is shown to be

equal to the equation:

5 = ^^q^"
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where c := distance from neutral axis of

pin to outermost fibers, or

radius of section;

/ = moment of inertia, wliicli for

cylindrical section is equal

to 0.0491 X D*.

Substituting values:

_ 266000 X 2.875
o = = 14,200 pounds.

0.0491 X 5-75''

In the case of weak pins referred to, in-

vestigation into the causes for the break-

same as before, the piston thrust acting

through a lever arm 17,5 inches long, then

the distance from center of pin to center

of journal gives:

Bending moment M equals 38,000 X
17.S = 665.000 inch-pounds.

The twisting moment = F X ^. iu

which R = radius of the crank, then:

Twisting moment ,1/ ^ equals 38,000 X
12 =^ 456,000 inch-pounds. Combining
the bending moment with the twisting

moment, an approximate ideal bending

IMPROVED CONNECTINii ROD.

ages revealed a wheel fit 4.75 inches diam-

eter, or I inch smaller than that just found

to withstand the same load. Calculation

showed the weak pin to be subjected to a

fiber stress of 25,200 pounds when resist-

ing the total load. These pins represented

the most favorable aspect of the situation,

for other pins in the same class of engine

were found stressed up to 28.300 pounds,

on account of the inside collar being let

into the wheel, and also having a large

fillet behind the collar, neither one of

which fitted the wheel, thus increasing the

lever arm of the force and fatiguing the

pin beyond endurance. A straight fit and
increase of diameter cured the trouble.

Axles are made of such a diameter as

will insure against failure from a com-
bination of twisting and bending stresses.

There are several forces in action to

cause rupture, one of which is that due to

the piston thrust through the connecting

rod; another is that from the torsional

efTort at the crank; another is that from

the vertical load on the journal, and still

another is from the lateral thrust of the

flange against the rail on curves. The
first and second of these, if provided for,

it is believed, will give ample strength,

and allow the others to be ignored. Of
the forces thus neglected, that on the

journal due to weight acts through such a

short lever arm B as to give a very low

fiber stress per square inch, while that

due to flange thrust is of a very uncer-

tain character, and though it is calculable

for known conditions, no seripiu compli-

cations can ensue if it is neglected. In

this case there is no flange.

The stresses are supposed to be con-

centrated at the center of the journal, but

there is reason to believe that they are

much nearer the wheel hub, because rup-

ture occurs oftener at the hub than away

from it. We shall assume the center of

the journal as the origin of moments, be-

cause they are theoretically greater there

than at the wheel. The force P being the

moment is obtained from which to calcu-

late the diameter of axle. Where M is

greater than .1/ ^ the ideal bendmg mo-
ment equals u.975 Af -{- 0.25 Af

f.
Sub-

stituting the proper values, we have

;

0.075 X 005,000 + 0.25 X 456,000 = 762.375

inch-pounds.

Assuming a fiber stress of 18,000 pounds
per square inch, which is safe for steel

under the conditions, the diameter equals:

Z)= v/-31
V 180^

X 762375 _
8000 X 3. 14 6

7.5 mches.

It should be explained that there is a

very remote possibility of the assumed
stresses existing in the axle, for the rea-

son that the worst conditions are taken

in the calculations—that is, the total pis-

ton thrust is exerted on the axle, instead

of that portion which would go there

with theoretically perfect bearings on the

pins; also the full turning effort at the

crank is supposed to produce torsion;

to extend the piston rods of over-cylin-

dered shop engines for this purpose, and

attach a compressor to the cylinder, tan-

dem fashion. The demand for air is an

insatiable one, however, and if the shop

engine cannot be transformed into a com-

pressor by reason of insufficient energy,

ways and means are found to accomplish

the end by utilizing the cylinders of en-

gines long supposed to have passed for

good from the scene of action; but they

are builded into air compressors, and well

serve the purpose.

Imprcving the Locomotive.

Reciprocating parts of a locomotive

come in for a good deal of attention, and

the angularity of the connecting rod seems

to bother a good many. This was evi-

dently the case with the inventor of the

device shown herewith, who had been

told of the awful defects of the connecting

rod, and started out to remedy them by

doing away with the offending rod alto-

gether.

The remedy is simplicity itself. A
double plate frame is made as shown, and

a sprocket attached to each driver. The
sprocket is driven by the continuous rack

formed by riveting thimbles between the

plate, thirty-two being shown for each

wheel.

This is simplicity with a vengeance, and

we can imagine the action of such a de-

vice running sixty miles an hour.

The same inventor also tackles the \-alve

motion and improves (?) it by driving the

eccentrics from the rear axle by a bicycle

chain. Words fail to express the utter

foolishness of such a mechanical mon-
strosity, and we advise our inventive

friend to confine his efforts to hand or-

gans or threshing machines, and let the

poor locomotive wend its own way to an

early grave owing to its defects.

IMPROVED VALVE MOTION.

all of which positions are easy to con-

ceive, and the above diameter therefore

places the axle on the side of safety.

* g i i
There is a well-defined and lively move-

ment going on in railroad shops, having

for its purpose a better means of compies-

sing air for use in the many new devices

for labor saving constantly coniing to the

front. It has come to be quite the thing

The Joseph Dixon Crucible Company
have got out a new edition of their well-

known pamphlet, "Graphite as a Lubri-

cant." It is mostly a reprint of the 1897

edition, but has new matter and a striking

cover. It is very interesting to any me-
chanic or engineer, and gives much infor-

mation which is sure to be of value to any-

one in charge of machinerj'. It is sent

free on application.
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arand Trunk Shop Kinks.

A very ingenious way lo machine the

.flanges of a dome saddle—that is, the sur-

face bearing on the boiler shell—and also

the caulking edge of the vertical flange,

has been devised and is in successful oper-

ation at the Grand Trunk shops, Mont-

real. In fact, two separate and widely

differing mechanical ideas are involved in

reaching the results noted above. How
this is done is clearly shown in the ac-

companying half tones.

Fig. I represents the saddle on ^ planer,

while being treated for the boiler fit, by

means of a tool bar having a radial move-

ment transversely of the planer. This

radial action is obtained by means of an

auxiliary crossrail which is bolted to the

housings, and which has at its center a

swiveling clamp whose function is to hold

the tool bar. It is plain that the distance

from the center A of this clamp to the

end of the cutting tool determines the

radius of the curve cut by the tool, and its

use in other directions is apparent. The
lower end of the bar passes freely, but

without shake, through a block that also

swivels, but takes the place of the tool

clamp on the regular saddle of the ma-
chine, and furnishes support to the tool

bar. The tool is fed over the concave sur-

face of the job by the feed screw through

the lower crossrail.

The same dome saddle is shown on the

face plate of a lathe, in Figs. 2 and 3, dur-

ing the operation of facing up the caulk-

ing edge of a flange, which is seen to be

concentric with the face trued up in Fig. i.

To face such a surface it is evident that

the cutting tool must have a reciprocating

movement equal to the distance from the

highest to the lowest point on the sur-

face to be trued. Fig. 2 shows the operat-

ing side of the lathe and the crank mech-
anism to obtain the back and forth tool

movement, and Fig. 3 shows the rear side

with the system of gearing to drive the

crank and tool. These shop kinks which

give proof of a resourceful acquaintance

with mechanical principles, were evolved

i
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of! Air=Brake Department.

New York, New Haven & Hartford
Air Brake Instruction Car.

We show in this issue the plan and in-

terior arrangement of the instruction car

which has just been built at the New
Haven shops of the New York, New
Haven & Hartford Railroad.

The interior of the car is divided into

three compartments—an office, an instruc-

tion room and a boiler room. The finish

in the office is plain, the idea being to

secure the greatest accommodations and

comfort in the smallest space.

The instruction room has been planned

so as to have the free floor space at one

end, which will be used for the instruc-

tion. The other end contains twenty

freight-car brakes, sectional parts of gov-

ernors, injectors, lubricators and slack

adjusters. The passenger brakes, con-

sisting of engine, tender and passenger

car apparatus, are on the side of the car,

while on the side deck is the signal ap-

paratus for ten cars. -\11 of this c.in be

CONDUCTED BY P. M. NBLLIS.

The piping for the twenty sets of air

brakes, the air signals, and all other pip-

ing, where possible, has been placed un-

derneath the floor, .\ccess is had to this

by means of floor plates over valves and

cocks by which any part of the piping can

be shut off or disconnected.

The steam-heat piping has been so ar-

ranged that the car can either be heated

from a stationary plant or from a locomo-

tive, and so that the main reservoir can

be charged from a compressor or from a

locomotive.

The exterior of the car presents a very

pleasing appearance and has been painted

the standard Quaker green of the New-

Haven road, being nicely striped.

The trucks are six-wheel, platforms

combination with National couplers, and

equipped with trap doors over the side

gates.

The car is 61 feet 5 inches long, g feet 6

inches wide over sills, and weighs 120,000

pounds.

Notice to Correspondents.

We would again urge that all contrib-

utors to the air-brake department send in

their matter no later than the 12th of the

month, as this department is one of the

first that goes to press. Correspondence

arriving later is necessarily held over un-

til the following month. Read your paper

as early as possible, and if you wish to

make any comment, write us immediately.

Piping to Air Qages.

There are certain details in air-brake

practice that pay to be observed. One
of these is the piping to the air gage. At

the Nashville convention of the .Air-

Brake Association, Mr. H. W. Decker,

now deceased, reported that coupling up

the gage with rigid iron pipe, not ac-

curately bent to fit, would distort the gage

tubes sufficient to make a difference of 12

or 15 pounds in the register. Since atten-

tion has been drawn to this irregularity,

PLAN OF THE NEW YORK, NEW HAVEN &, HARTFORD NEW AIR BRAKE INSTRUCTION CAR.

operated from the instructor's seat, next

to the main reservoir, where is- also lo-

cated a revolving table, containing sec-

tional parts of the several valves. This

portion of the room will seat twelve to

fifteen men, and from their seats they can

see the operation of any part of the ap-

paratus.

All train pipes are painted blue, main

Teservoir red, auxiliary reservoirs brown,

brake cylinders yellow, and signal ap-

paratus green.

The boiler room is entirely shut otif

from the instruction room, although the

instructor can see the gages on the boiler

through a window in the partition. The
principal reason in separating these rooms

was to prevent the noise of the air-brake

pump from disturbing the class, and it

has been found to be a very satisfactory

arrangement. The boiler is directly over

the truck center, to one side, while op-

posite are the water tank and coal bo.x.

In the upper deck are several cylindrical

tanks which furnish water to the wash-

stands and to the closet.

The end of the car from the boiler room
can be thrown entirely open by means of

a double door, to till the coal box or to

obtain ventilation in warm weather.

The car will be in charge of Mr. J. L.

Andrews, air-brake inspector, under

whose supervision the car was built. It

will be used at present for air-brake in-

struction almost entirely; but later on it

is expected to lead into other channels.

Suggestion to Writers.

Occasionally we receive meritorious let-

ters for publication from persons who de-

sire their real name withheld and a fic-

titious name used. A person who thus

writes over a nom de plume robs himself

of credit justly due him, and therefore

does wrong by injuring himself. This

should not be, for anyone who can write

an interesting or instructive article has

really no reason for evading the author-

ship of it.

We are glad to note that nom de plume

writing is contitied to new or young writ-

ers wlio perhaps underrate and doubt

their true ability, and is not practiced by

older and more experienced writers. As
we endeavor to make Locomotive Engi-

neering free and lair, we trust that here-

after nom de plumes will be abandoned

and real names be given for publication.

we can easily see how it could happen. If

iron pipes are used, they should be ac-

curately bent, and the collar on the pipe

should fit squarely against the face of the

nipple on the gage without any strain on

the pipe when the coupling nut is screwed

up tight. Perhaps the better way to avoid

the difliculty would be to use copper pipe,

although it is a little more expensive. We
would know then that the gage was regis-

tering accurately.

The neglected condition of air brakes

on private-line cars is strikingly shown

by the systematic record kept by the Nash-

ville, Chattanooga & St. Louis Railroad

of air-braked cars passing over that line.

During the month of June, 1898, there

were 2.853 air-braked cars forwarded from

the Nashville, Tenn.. freight yards. Of
this number, but twenty-one brakes were

cut out. Eleven were on private-line cars,

and ten were on cars belonging to rail-

road companies. When it is considered

that the number of cars in the United

States owned by the railroads far exceeds

those owned by private-car lines, we shall

see that the latter are not nearly doing

their share of work towards keeping air

brakes in operative condition.
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CORRESPONDENCE.
Coupling Up Broken Air Brake Trains.

The discussion of the best method of

using the air brake when coupling up

broken-in-two air-braked trains, begun

by Mr. Dan O'Brien in our June number,

has doubtless been productive of much
good to many readers, for logical dis-

cussions are always interesting and in-

structive, inasmuch as they encourage

thought and study and impel investiga-

tions that otherwise might never be made.

A number of communications on the

above subject arrived just too late for in-

sertion I'n our July number, and we there-

fore append them herewith.

5-pound reduction with the engineer's

valve, before angle-cock is opened, that

we will only get a full service application

(which I doubt), or an equalized pres-

sure of 50 pounds in auxiliary and brake

cylinder. This means that we have to

raise the auxiliary pressure 20 pounds to

fully recharge.

"On the other hand, suppose we do not

make this 5-pound reduction before angle-

cock is opened, but allow the brakeman

to do his worst. The result will be an

emergency application. We now have an

equalized pressure of 60 pounds in auxil-

iary and brake cylinder, which means that

we have to raise the auxiliary pressure 10

pounds to fully recharge, or only half the

raise the auxiliaries the adc^' "' '0

pounds." '^~;

Walter P. Garaghey, Baltinio! '^^-fd.,

takes the opposite side to Mr. O i^ '"^^Q.

and writes:

"Our practice is to have a moderate

pressure on head portion of train, and

when brakes are used for the last time in

coupling on to cars to be added to train,

if brakes set at moment coupling is made,

let them remain set, leaving engineer's

valve blanked: and when full pressure is

indicated in main reservoir, throw such

pressure into train pipe, releasing brakes,

and quickly charging cars picked up.

When brakes are not set at moment coup-

ling is made, let brakes remain off and

AN INTERIOR VIEW OF THE N. Y., N. H. & H. R. R. INSTRUCTION CAR LOOKING TOWARD THE BOILER ROOM

George E. Houtz. Tacoma, Wash., sus-

tains the opinion of Mr. O'Brien, giving

similar reasons therefor, and urges "that

it is the duty of the man handling the

stop-cocks to properly open them so as

to avoid making emergency applica-

tions."

J. Ernest Ingling. Erie Railroad, Jersey

City, N. J., also upholds Mr. O'Brien's

side of the argument, giving as his rea-

sons therefor practically the same as ad-

vanced by Mr. O'Brien.

Mr. J. H. Low, locomotive foreman.

Canadian Pacific Railway, North Bend.

B. C, disagrees with Mr. O'Brien, and
writes:

"Let it be granted that by making a

quantity of air required where the service

application was the result of opening the

angle-cock.

"Let us now consider the train pipe

pressure. In the first case, where a 5-

pound service application was made, we
would have 65 pounds to go back and

assist in charging the empty train pipe

and auxiliaries of the rear cars.

"In the second case, where the head

section went into emergency, we would
have about 40 pounds to go back to rear

section. This shows a loss of 25 pounds
in train pipe pressure of head section; but

the train pipe, being of much less volume
than the auxiliaries, will require less air

to recharge it than would be required to

engineer's valve blanked, until all coup-

lings and communications are known to

be made, then throw full pressure into

train pipe. In this way air flowing out of

pipes back into empty cars will set the

brakes anyway, and be more of a benefit

than wasting it into atmosphere to set

them."

W. W. White, air-brake instructor,

Michigan Central Railway, Jackson,

Mich., disagrees with Mr. O'Brien, and

writes as follows:

"Suppose J. H. B. to have a train of

twenty cars, all equipped with quick-acting

triple valves, train line and auxiliaries

equalized at 70 pounds. While running,

ten cars break off, and when coupling up
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train again he makes a reduction on head

section of 5 pounds at brake valve. Now,
if trainman opens angle-cock suddenly,

triple valves are thrown into emergency,

auxiliaries and brake cylinders equalizing

at 55 pounds or more.

"Suppose again, that J. H. B. makes no

reduction. When trainman opens angle-

cock suddenly, triples are thrown into

emergency, and au.xiliaries and brake cyl-

inders equalize at 60 pounds, resulting in

an equal waste of air in each case.

"Moving triple piston out against grad-

uating stem with a 5-pound service reduc-

tion, does not prevent it compressing

graduating spring when a sudden reduc-

broken in two is f)ften more important

than saving air,"

The proof that a quick-action applica-

tion is not impossible after a 5-pound

train pipe reduction has been made, and
the triple piston has moved out against

the graduating stem, relieves the recom-

mendation to reduce 5 pounds before

coupling up of considerable of its strength,

and quite clearly decides the question in

favor of those opposing the plan. It is also

made plain by both sides of the argument

that the brakenian, by proper or improper

opening of the stop-cock, has more to do

with the saving of air and time, in case of

l)reaking itrtwo, than the engineer.

I notice that many of the engines of

this class are so constructed that a fire-

man could not get to the engineer's valve

to use it until much valuable time had

been lost.

J. P. Kelly.
fitiijield. Mass.

Important "Don'ts."
Editors:

I beg to submit the following fe.v

"dont's" to readers of Locomotive Etf-

GiNEERiNG generally, and particularly to

those having to do with the piping of air-

brake cars.

In air piping engines or cars, don't put

INTERIOR VIEW OF THE N. Y., N. H. & H. AIR BRAKE I.\'alKLC 1 lu.\ CAR LOOKING TOWARD OPPICE AN'D SHOWING
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tion is made; and as pressure in brake

cylinder would be low with a 5-pound

reduction, it would not hold check valve

down against train pipe pressure. With

an exceedingly long piston travel, cylin-

der pressure would be correspondingly

lower, resulting in a higher increase when

triple moves to emergency. Therefore

no saving is made with any kind of a re-

duction ,at brake valve.

"To practice a saving in such cases,

trainmen should be instructed to open

angle-cock a very little at first, allowing

train pipe pressure to pass into rear sec-

tion slowly and equalize before opening it

wide. This in a great many cases saves

time as well as air. Saving tinu- when

A Qood Suggestion.

Editors:

On many of our fast trains a class of

engines known as the "Mother Hubbard"
(Wooten) type is used, on which, while

the train is in motion, the engineer is the

sole occupant of the cab. the fireman's

position being at the rear of the boiler and

next to the tender.

As instantaneous action is of the ut-

most importance to prevent disaster

sometimes, would it not be a wise plan

to provide a conductor's valve within

easy reach of the fireman for him to use

in case the engineer, from any cause,

should fail to apply his brake at the

prcipcr place?

the red lead inside the elbow, tee or fit-

ting. The result of so doing is that the

lead being forced inward by the intro-

duction of the pipe into the fitting, event-

ually finds its way to the conical strainer

in the triple valve, and a partially or

wholly stopped up strainer is the logical

outcome.

Don't put up the piping before being

blown out with steam. An inspection ol"^

the interior of the pipes will often reveal

scale or sand held in place by a gummy
substance, and which a current of air

blown through the pipes, or hammering,

fails to dislodge. The constant jar of the

pipes in service gradually loosens the

foreign substances. Many brake valves.
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triples, conductors' valves and air-signal

valves have given trouble from this lack

of precaution in cleaning the pipes.

Don't use ells when it is practical to

bend the pipes. Every joint made is a

constant invitation for train line leakage,

as well as interfering with the proper ac-

tion of the brakes, particularly on long

trains.

Don't try to screw angle and cut-out

cocks on pipes with the aid of several feet

of pipe to increase the leverage of your

wrench. The cocks are threaded about

right, and if the cock will not go on suffi-

ciently with a reasonable wrench leverage,

examine your dies and sec if thcv arc in

vertical plane hook, and 3i inches from

the rails, or no great variation therefrom,

no trouble will be experienced in obtain-

ing desired results.

Don't neglect to observe these points.

S. J. Kidder.
Chicago, III.

% % &>

Answer to Air Signal " Kink."

Following is the answer to the air-signal

problem given in last month's number:
"The engine that left baggage car on

siding was carrying a very high pressure

in signal line on account of pressure-

reducing: ^alve being set too high. Tlie

QUESTIONS AND ANSWERS
Oa Air Brake Sublects.

(72) G. N., Buffalo, N'. v., asks:

Will you please let me know what eiifect

a leaking graduating valve in triple will

have after break has been applied? A.

—

It will generally release the brake sooner

or later, but under some conditions it

will not. See editorial comment on "A
Leaky Graduating Valve," page 99, Feb-

ruary, 1898, number.

(73) P. M., Lawrence, Mass., asks:

Where can I get full and reliable ex-

planation of the Westinghouse air-brake

system? .\.—Ask your master mechanic

INTERIOR VIEW uF 1 HE N. v., N. H. * H. INSTRtJCTION CAR BRAKE VALVES, TANDEM .SECTIONAL TRIPLE VALVE,
GAGES, ETC., AND LOOKING TOWARD OFFICE.

suitable condition to cut the pipe thread

the right size.

Don't think that pipe clamps are re-

quired only to keep the pipes from falling

off the car. Every clamp should hold the

pipe rigidly to prevent vibration and
shifting, and incidentally to prevent the'

joints from springing a leak.

Don't apply the retaining valve pipe

simply as an ornament, or merely to carry

out instructions. Tight joints are just as

important in this pipe as any of the others.

Don't think that the only requirement

in locating angle cocks is to have them
on the end of the tender or car. The hose

are of such length that if the center of the

angle-cock key is 13 inches from the cen-

ter line of car, 13 inches from the face of

plain draw-bar or the inner face o' the

engine that picked up the car was carry-

ing standard pressure (40 pounds) when
hose was coupled. Rear stop-cock was

turned first. This allowed the high pres-

sure in the rear car to equalize through-

out the train, instead of making a reduc-

tion and blowing whistle."

Mr. C. L. Silver, Richmond, 'Va., sent

a correct solution to the problem.

Mr. C. J. Wilson, superintendent of the

Northern Pacific Railway at Jamestown,

N. D., has fitted up an air-brake instruc-

tion room for the use of the employes at

that place. The room is 18 x 24 x 12 feet,

.^n air-brake club was formed last De-
cember, and interesting and instructive

meetings are regularly held.

to apply to the Westinghouse .\ir-Brake

Company for gratuitous copies of instruc-

tion books, and send us 25 cents for

"Progressive Form of Questions and

Answers on the Air Brake."

{74) J. H. G., Houston, Texas, writes:

If main reservoir was disabled so it

could not be used, could I use the brakes,

and how? A.—There would be no prac-

tical way. However, the pump discharge

pipe and main reservoir pipe to brake

valve might, in an emergency, be coupled

together with a rubber hose, but this

scheme would send hot air, dirty oil and

sediment back into the brake valve and

train systent. and would ordinarily do

more harm than good, to say nothing of

uncertainty and trouble in releasing

brakes.
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(75) VV. C. G., Chester, Pa., writes:

I understand that the recess cut in the

scat of the D-8 rotary valve, between ports

e and f, was to prevent establishing a lap

position between full release and running
position. Will you please inform us why
this is omitted in the D-5 and E-6 valves?

A.—There is no lap position between the

full release and running positions in these

valves as there was in the D-8. The feed

through the full release or direct passage

is not cut off until that through the feed

valve attachment or running position is

nearly half open.

(76) W. P. G., Chester, Pa., asks:

Why is it that in testing cars in some
yards they test the brakes with go ptiunik

they arc taken from. A.—In the catalogs

from which store-room keepers order sup-

ply parts for the air-brake system, a page
or plate is given the pump, triple valve,

brakevalve, governor, etc. The first catalog

was numbered "A," and the last "F." The
figures 8, 9, !0, etc.. designate the pump,
governor, etc. The figure 53 marks the

particular part of the pump, governor,

etc. Thus piston 53. F-8 governor, means
the piston 53 in plate 8, catalog F.

{78) T. B. O'G., Bloomington, III.,

asks:

Why is the feed port in a freight triple

valve, quick action, smaller than that of a

passenger valve? A.—Longer freight

trains than passenger trains are hauled.

first put on, it worked all right, but in a
few weeks it would jar the whole engine
while making its upward stroke. In clos-

ing off steam valve, just so pump would
keep up required pressure, it would hard-

ly ever jar any; and when it did, would be
very light. We work straight air, and
carry a pressure of 40 pounds. A.—The
governor is evidently not sensitiveenough.

When you regulate the pump by the

throttle, the pressure is kept below that

pressure which controls the governor, and
really prevents it from acting as a gover-
nor. Your trouble would probably be
lessened by easing off the dififerential

piston.

(80) A. R. N., Cleveland, O., writes:

BOILER ROOM OF THE N. V., N. H. & H. NEW AIR BRAKE INSTRUCTION C.\R.

pressure, while on the road 70 pounds

only are used? A.—The piston travel is

longer on a car when running than when
standing still. If set at 7 inches standing

travel, the piston will be 8 or more when
making a stop. By testing with 90 in

yards, a nearer approach to the condi-

tions of the true or, running travel is had;

hence the 90 pounds test. See slack ad-

juster paper in .Air-Brake Association

(1898) Proceedings.

(77) P. M.. Lawrence. Mass., writes:

In February number H. I. G. asks:

"Why is the piston .S3 in the F-8 governor

made wider than the one used in the old-

style D-9?" Please e-xplain the meaning
of these letters and luimhcrs. ami where

and air sent back into the train pipe from

the main reservoir must first move all the

triple pistons to release position before

the charging of au.xiliaries begins. On
passenger trains there are but few triples

to feed off the train pipe, while on freight

trains there are many. If the freight

triple groove was larger, the head cars

would absorb all the pressure and leave

none to go back and release the rear

brakes. Passenger trains, being shorter,

can have triples with larger feed grooves

without having this trouble.

(79) E. L. K., Pinctown. N. C, writes:

We have a new 8-inch Westinghouse
air pump on one of our locomotives, with

a .Mason governor. When the pump was

The Westinghouse air-brake instruction

book says that to get quick action you
must draw off 20 pounds. I know that

much less will do the work, but just how
much I don't know. Will you inform me
wh.at is the least reduction that will get

quick action? .'\.—The instruction book
wants to make sure that quick action will

he gotten when it is gone after. It is not
the amount of pressure drawn off that

produces quick action. One or two
pounds quickly drawn off will sometimes
cause quick action, but 15 or JO pounds
slowly drawn off will not. In attempting
a quick-action application, it is more im-
portant that the application is surely ob-
tained than it is to save air. Hence, to-

apply brakes quick action, put brake valve
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handle in emergency position, and leave it

there until stop is made.

(81) J. H. G.. Houston. Texas, writes:

If you have 70 and 90 pounds train line

and main reservoir pressures respectively

on your gage, train all cut in. angle cocks

all open, and you applied your brakes in

service, and they would not hold, where

would you look for the trouble? A.

—

(a) The leather packings in the brake cyl-

inders might be in bad condition, and

allow the brakes to leak off: (b) the pis-

ton travel might not be adjusted, render-

ing brakes weak: (c) brake shoes might

be so hard as to have little holding power:

(d) brakes might not have been applied

far enough back from where stop was

desired; (e) a few air brakes might have

been expected to hold a train in which

were too many non-air cars; (f) while

train line pointer showed "o pounds, yet

the auxiliary reservoirs may not have

Testing Locomotive Staybolts.

The paper on "'Bending Tests of Loco-

motive Staybolts," by Mr. Francis J.

Cole, presented to the American Society

of Mechanical Engineers at Niagara Falls,

was an interesting contribution to the

literature of the subject, because of the

fact that the investigations were pursued

on the premise that the tensile stresses on

staybolts are insignificant as compared

with those produced by repeated bending

due to the movement of the firebox by

contraction and expansion.

In the effort to duplicate actual service

stresses on the samples of iron under

test, a machine was devised which would

rigidly hold one end of the specimen

while the free end was made to move in a

circle of one-sixteenth inch radius, which

it was assumed would closely approach

the bending conditions of bolts in a fire-

box. At the same time the bolt was

exercises a marked influence in shorten-

ing the life of the bolt."

In view of the general practice of re-

ducing the diameter of staybolts between

the fits in the sheets, the result of the test

in this regard may excite renewed atten-

tion to the necessity of its continuance,

or cause further inquiry to be made, to

either refute or confirm the finding noted

above, as there is a well-ground belief

among many locomotive men that reduc-

ing a staybolt at the center has its ad-

vantages.

Peculiar Hammer Foundations.
An interesting feature of the "black-

smith shop upstairs" shown in our July

issue was overlooked in the description.

been fully charged; (g) rotary valve might
leak off brakes.

Keegan's Tender Coal Qate.

The tender gate here shown is a safety

device got out by Master Mechanic Kee-
gan, of the Grand Rapids & Indiana, to

take the place of the awkward coal boards

usually employed to keep the coal on the

tender from working on to the footboard.

In one instance the gate saved the lives of

the enginemen by preventing the coal

from flying forward and pinning them to

the boiler head in a collision.

It is a very strong and serviceable gate,

easily operated and never in the way.

It opens inward and can be secured

to the side of the tender when not in

use.

placed under a tensile stress by a spring

giving a constant pressure of 2,400 pounds,

which was to represent an area of 16

square inches under 150 pounds boiler

pressure.

Among the findings resulting from the

test, it was stated that "cutting off the

threads and reducing the size of the mid-

dle of the specimen does not, in these

tests, indicate a sufficient degree of im-

provement in prolonging the life of the

staybolt to warrant the e.xtra expense. It

appears that after a bolt is reduced and

turned down a sufficientamounttoequalize

the strain, and to distribute it over a con-

siderable portion of its free length, the

stress produced by the pressure of the

spring runs up to such an extent, per

square inch of section, that the combina-

tion of bending and extension stresses

The anvils and drop hammers do not rest

on the floor of the building, as this would

be hard on the floors and walls; so a

heavy timber is run from the ground to

the forge room, through the floors but

not fastened to them.

This makes a solid foundation, and

practically places the heavy weights and

shocks on the ground. It is a very neat

scheme and can be followed to advan-

tage.

i i @
The Raihcay Record is credited, in one

of our most valued exchanges, with a de-

scription of the Erie's practice of lining

driving-wlieel hubs at the Susquehanna

shops. The story is well told, because it

is in our happiest vein. "Who steals me
purse steals trash," but he that filches the

work of our gifted pen gets the best of it.
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The Kinetic Motor.
The Jackson &: Sliarp Company have

just completed, at their car works, a

Dodge motor for the Detroit & River St.

Clair Railway Company. This machine
differs from other motor cars in the very

important particular of seating capacity,

which is brought about by locating the

driving mechanism beneath the sills, thus

being able to utilize all of the floor space

for seats—in this case for sixty people

—

and making a shorter car for a given

number of passengers.

The power consists of the Dodge stored

steam system, in which water is heated in

stationary boilers at a central station and
passed to storage boilers or reservoirs

which are carried under the car. No
steam is generated in the central station

boilers, the water being only heated to a

temperature of about 380 degrees Fahr..

and let into the motor boiler or reservoir

up to a level which leaves a proper steam

space. A small firebox is used in connec-

tion with these reservoirs, into which is

placed a charge of anthracite coal heated

to incandescence, the heat from which
will maintain the required pressure be-

tween terminals by making up for losses

of condensation and radiation.

This pressure is used in a pair of 8 x 12-

inch cylinders on a four-wheeled truck at

each end, having drivers 38 inches in di-

ameter, and capable of a speed of 35 miles

CONDUCTED BY O. H. REYNOLDS.

each side of the clear story; the object of

the condenser being to remove the back
pressure from the cylinders and not allow

e.xhaust steam to escape.

mediate posts performing the double

function of post and carlin. The plate,

belt rail and braces are also of angles,

securely riveted. The body bolsters are

STEEL FRAMING OF CAR.

In the framing of the body of this car,

which is the subject of our illustration, a

long stride in advance of wooden prac-

composcd of four I-beams riveted to-

gether. The platforms are made up of

the same material, with channels passing

an hour; each truck being an independ-

ent link-motion engine.

The motor is handled from the plat-

forms. The exhaust is piped to the air

condenser located on top of the car at

STIiEL-FRAMliD CAR BV JACKSON & SHARP CO.

tice is to be noted. Every member is of

steel, made up of st;nulard commercial

shapes. The sills are channels, while the

corner posts are made of angles, and con-

tinuous, forming the end plate, the infer-

under the car sills with posts and braces

the same as in the body.

An extr.iordinary depth of truss rods

is shown, which is accounted for by the

necessity of space lor the reservoirs and
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heater, these being carried between the

cross-tie members. In length the car is

45 feet over all, and of the usual width of

a vestibuled passenger coach, which it

resembles in finish, with the exception of

the pilot at each end and an apron extend-

ing full length of the car below the sills.

which covers the engines and boilers.

This is the first passenger coach body

coming to our notice in which the fram-

ing is made up of steel shapes, the strength

and lightness of which are well shown in

the half-tones, and will no doubt leave a

at the beginning, when heavy loads be-

gan to worry weak bolsters, and insist on

being carried at three points, a condition

that obtains on a large percentage of

freight cars, and difTering in amount and

degree dependent on the stiffness of the

bolsters on body and truck.

It is urged by their friends that side

bearings correctly designed will distribute

the load between themselves and the cen-

ter plate without increasing the friction

on their faces, a resistance that results in

increased flange wear and a consequent

no matter how well it may be fitted to do
its work, and the side bearings again come
in for a share of the load.

Practical tests have shown that side-

bearing friction is an element in train re-

sistance on curves, likely to be in excess

of accepted figures for such cases, and

give unmistakable proof of the necessity

for relief at those points by an entire re-

moval of the load, or at least a large per-

centage of it. The latter may be done by

roller bearings that roll, and there is no

doubt that such a bearing will be de-

PULLMAN APARTMENT SLEEPER. PULLMAN DRAWING-ROOM CAR.

favorable impression on those wavering

between wood and steel for car framing.

It is certainly a long step in advance in

passenger car construction, and also

shows the facility w'ith which the Jack-

son & Sharp Company can adapt their

plant to all requirements of car work.

i i S
Side Bearings.

There has long been a division among
car men as to the utility of side bearings,

and the contention is apparently no nearer

satisfactory adjustment now than it was

hard-pulling train. This position, it would

seem, has been reached in individual

cases by an inability to construct body or

truck bolsters with sufficient rigidity to

carry the load on center plates exclusive-

ly, the failure to get proper strength in

bolsters being generally due to lack of

available space between hodv and truck.

This, however, cannot be said to have the

same influence in new equipment, for

bolsters can be. and are, made to hold up.

But it must not be forgotten that stiff-

ness is cif equal importance in each bol-

ster—any lapse in one affects the other.

vised at a figure that will make its use

possible.

Among the most recent figures in con-

nection with this subject are those pre-

sented by Superintendent of Motive

Power Mitchell at the Saratoga conven-

tion, in which the particulars of a test

made with a dynamometer car on the

Erie road, of two trains weighing 2,115

and 2. 114 tons, respectively. One of these

trains was carried on Fox trucks and

metal body bolsters, and had a center

bearing only: while the other train had

diamond trucks and wooden body bol-
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sters, of which only 12 per cent, were car-

ried exclusively on the center plates.

Everything was favorable to a fair com-
parison of the relative resistances of the

two trains, there being twenty-one loaded

cars in the first train, and twenty-two in

the second; in the total length of the

trains there being only a difference of 32

feet, or the length of one car. The dyna-

mometer showed an average draw-bar

effort of 12.84 pounds per ton for the

train that was carried on the center plates,

and 13.89 pounds per ton for the train that

had 12 per cent, of the cars supported on
the center plates. The full significance of

these figures are best appreciated when it

is understood that 1.05 pounds per ton

more of an average drawbar pull was re-

quired to pull the second train than was
needed for the train that had no side

bearings—in other words, an average

effort of 2.220 pounds more had to be

exerted to keep the latter train in motion

than for the former, at practically the

same speed. This is a valuable example

of the absorption of power by a resistance

that is possible of elimination.

Fans In Sleeping Car.

Every traveler knows the heat and gen-

eral uncomfortableness of a sleeping car

in a terminal station, either at the begin-

ning of a journey or at its end. The ad-

vertisement that "cars are open at 10

o'clock," when the train doesn't leave un-

til 12 or later, may catch a fellow once,

but has no attraction after the first dose.

Some even get the impression that the

porter turns on the heat to rout them out

in the morning or show his complete

sovereignty.

In reality it is simply the lack of ven-

tilation which causes the increase of heat,

and this is of course the same at either

end of the route, either before or after

taking.

The Baltimore & Ohio Southwestern

Railway have made an innovation in this

respect, which deserves the praise and
patronage of travelers generally. They
have a 16-inch electric fan in each end of

their sleeper, and as soon as the car ar-

rives at a terminal, or before it starts out.

these are connected to the station elec-

tric-light circuits, and between the two the

car is kept comfortable. This is a scheme
which doesn't cost very mucli and is sure

to attract travelers. This has since been

adopted by the Baltimore & Ohio Rail-

road as well.

Light Weight of Cars.

Ofticial action has been taken by the

Executive Committee of the Master Car
Guilders' Association, with the view of

having correct light weights stenciled on
freight cars. This is a move that is forced

to the front by the tonnage system of

loading locomotives, by which it is re-

quired to know, with some degree of ac-

curacy, how much a car weighs empty, m
order to compute the gross tonnage of

train.

It is not commonly understood that the

weight of a car is a variable quantity, get-

ting lighter with age, and should therefore

be periodically weighed, so as to insure

an agreement between the marked weight

and the facts. The influence of erroneous

weight of train in affecting earnings on
the tonnage basis of loading, becomes ap-

parent when a car may be, and often is,

several hundred pounds lighter than the

marked weight, and any effort looking to

greater accuracy in this regard cannot

but be profitable to all concerned. It is

hoped that the circular on this subject

from Secretary Cloud will get the full at-

tention it deserves.

Underground Cars.

The Waterloo Underground Railway,

the latest in London, is the only one
which runs between terminals without a

stop and does not come to the surface at

after a few weeks' trial because they were

not patronized. That was the beginning

of a series of attempts and failures which

were repeated on a variety of railroads,

until experience, profiting by previous

mistakes, and ingenuity, ever active to

invent improvements on old forms, pro-

duced sleeping-car berths that people

were eager to patronize. As early as 1850,

two or three of the long railroads began

putting sleeping berths in their way-cars

(brake vans) for the use of stockmen in

charge of cattle. The berths were little

better than widg shelves that were hung
from the side of the car, but they served

their purpose. This making an upper"

berth by a movable shelf hinged to the

wall led to a celebrated lawsuit between

two leading sleeping-car companies years

later. One company claimed that it had

a patent on the device, and the other con-

tested the plea on the ground that the

plan was old. Evidence was presented

proving that the hinged shelf had long

been used for making sleeping berths; and

among other facts it was shown tliat the

WATERLOO UNDERGROUND MOTOR CAR.

any point. The shops, however, beside

which the photograph of the cars was
taken, are in an open cut. about 18 feet be-

low the surface. It is lyi miles long.

The cars are of American make, being

supplied by Messrs. Jackson & Sharp, of

Wilmington, Del.

Did Napoleon Invent the Sleeping Car?
A sort of protest has been repeated a

great deal lately in .American journals to

the effect that public opinion is mistaken
in supposing that George M. Pullman
was the inventor of the sleeping car. Pull-

man did not invent the sleeping car, any
more than James Watt invented the

steam-engine or George Stephenson the

locomotive. But there never was a car in

which comfortable beds were provided
until Pullman showed how it could be

done. In 1838 cars with sleeping berths

were put on what is now the Pennsylvania
Railroad, between Baltimore and Phila-

delphia, and much boasting was done
about the comfort and luxury of the cars.

The time was not yet ripe, however, for

sleeping cars, and those were taken off

carriage which Napoleon used in his

campaigns, and now to be seen in a

museum in London, contains provisions

of that kind for making up a bed. If Xa-
poleon devised that means of promoting

his comfort and conserving his energj-.

which is not unlikely, he was the inventor

of an important element in the modern
sleeping car.—.\ngus Sinclair, in July

rail Mnll Moganiu-

i i i
Rules of Interchange.

We have received a circular lettc from

the Master Car Builders' .Association

calling attention to the advisability of

stencilling the correct light weight on
cars. All car owners are requested to

give this careful attention to facilitate

loading locomotives on a tonnage basis.

We are also advised that the Rules of

Interchange, recently revised and to go
into effect on September ist. arc re.idy

for distribution as follows: Twenty-five

copies. $1: fifty copies. $1.75: one hundred

copies. $3: less than twenty. 5 cents per

copy. Requests for copies should be serH

to John W. Cloud, secretary, 974 Rook-

ery. Chicago, III.
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Illinois Central Air Press.

One of tlie best tools oi the kind tlins

far put in commission is shown in the ac-

companying engraving. It was recently

built at the Burnside shops of the Illinois

Central Railroad, which are under the

supervision of Master Mechanic J. \V.

Luttrell. The machine was designed and

built for heavy presswork like driving-

box brasses, hand-car wheels, bushings.

etc., and care was taken to provide for

and the piston has a movement of Ij

inches. The cylinder is bolted to a cast-

iron base plate which is 4J4 inches thick,

30 inches wide and 65 inches long, hav-

ing a lug 2 inches thick and z'A inches

high at one end lor a cylinder stop, and a

vertical extension 15 inches high at the

opposite end with the center cut away,

to hold the work against the pressure of

tlie piston. This top is heavily ribbed

and square with the working face of the

Air pressure is 120 pounds per square

inch, furnished by a Rand compressor with

high-pressure cylinder 15 x 30 inches and
low-pressure cylinder 26 x 30 inches. With
the pressure carried there is a total force of

over 37,000 pounds available on the piston,

which places the tool in the category of

useful shop appliances, designed with the

end in view of allowing its operation with

the least exertion and waste of time, as is

shown by the location of the base plate

Gauge
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Locomotive Coal an<l Ashes Handling
Station.

The Philadelphia & Reading Railway

Company are having installed on the new
subway, in Philadelphia, a very complete

coal and ashes handling plant. The ashes

machinery will be the first of its kind to

be introduced at a locomotive station,

though this type of machine has demon-
strated its efBciency and durability in

handling ashes in industrial establish-

ments.

The plant is to consist of an iron build-

ing with capacity to store 1,000 tons of

coal and 40 tons of ashes, together with

the machinery to deposit the coal in stor-

age, whence it is fed to tenders as required,

and for receiving the ashes from loco-

ntotives and placing it in storage pre-

paratory to its being hauled away in cars.

The coal machinery will handle 2 tons per

minute, and the ashes, 20 tons per hour.

Fourteen tenders may be coaled at one
time, and ashes may be taken from ten

locomotiv'5 simultaneously.

The coal as dumped from the incoming
cars falls to a steel-lined track hopper,

and is fed through a regulating gate to a

bucket elevator, which delivers it to a

conveyor running through the top of the

storage pocket. In the bottom of this

conveyor are a number of discharge gates

through which the coal drops to the eight

bins forming tlie pocket. Eight tracks

are spanned by these bins, and thus a cor-

responding number of tenders may be

coaled at one time under the pocket

proper.

Assuming that a locomotive has been

brought into position for coaling, the fire-

man reaches from his tender and lowers

to it the hinged portion of a chute pro-

jecting from the floor of the bin immedi-

ately above. The fi.xed part of this chute

being fitted with a regulating gate, the

flow of the coal cannot be. violent, and the

operation of coaling having been com-
pleted, the locomotive is free to move
from under the pocket, the fireman hav-

ing first swung the hinged end of the

chute into its Inoperative

position, where it is ;'

clear of the locomotive

stack.

Along four bins of

the pocket, and extend-

ing beyond one end of it

is a coaling bridge, which

spans s i x additional

tracks, and the floor of

which, being on the same
plane as that of the

pocket, is of sufficient

hight to clear the stacks

ofthelocomotives. These

four bins are subdivided,

and in such a manner

that coal placed in them by the

overhead distributing conveyor may
not only be automatically fed to

the tenders brought under the pocket,

but also to hand cars on the coaling

bridge. There are two tracks and four

turntables on this bridge; so- that the cars,

which are bottom dumping and of 2 tons

capacity, may be handily drilled to the

storage bins lor loading and to the open-

ings in the bridge for discharge to the

tenders on any of the six tracks be-

neath.

The elevator referred to is of the grav-

ity-discharge type, which meets the re-

quirement of large capacity without break-

age of the coal or rapid wear and shock

to the machinery by using large buckets

and running at a low rate of speed. The
buckets are centrally hung between, and
rigidly attached to, two strands of chain,

and in passing through the foot of the

elevator scoop up their loads, which they

elevate to the top of the pocket and then

convey along a short horizontal run,

where they serve as scrapers, pushing the

coal before them and gently dropping it

to the horizontal distributing conveyor.

An interesting feature of this distribut-

ing conveyor is its flights, which are kept

from coming in contact with the sides and
bottom of the trough by being suspended
by means of wearing blocks attached to

their ends, an arrangement that not only

eliminates noise, but insures long life to

the flights, as well as to the trough. The
monobar chain to which the flights are

attached and the equalizing gears which
drive the chain are also interesting details

of this conveyor. The bolts are of i-inch

wrought-iron indicating great strength.

When watching monobar in operation, it

will be observed that it is free from de-

structive, power-consuming, pulsating

motion found in chain mechanisms where
the links are of long pitch. (The mono-
bar in the P. & R. plant is 24-inch pitch.)

This advantage—the counteracting or

equalizing of the throbbing motion— is

gained by the use of equalizing gears, a

comparatively recent innovation in driv-

ing machinery.

The illustration is a side view of the

storage building, which, it should be ex-

plained, is "L" shaped. In this cut the

coal-handling machinery is not shown.

.\t the right-hand end, and in the long

portion of the "L," is the gravity-dis-

charge elevator. In the lantern of the

building runs the distributing conveyor,

and over and beyond the loop at the left

extends the coaling bridge. In the small

arm of the "L" is located the 40-ton ash

pocket, and the illustration is intended to

show this pocket and the machinery which
receives the ashes from the locomotives

and takes it to storage. It will be noticed

that there are eight ash hoppers under

storage building, and that the ashes-carry-

ing machine is extended in the form of a
loop, so that it will receive from hoppers

of two additional tracks. Each of the ten

hoppers is fitted with an automatic gate

for feeding the ashes to the combined con-

veyor and elevator, known as an open-
top link-belt carrier, which deposits it in

the pocket in the manner shown. This
machine consists of a continuous line of

buckets rigidly attached to two strands

of chain, and is particularly adapted to

the handling of such an abrasive material

as ashes. None of the ashes can fall out-

side of the overlapping buckets when be-

ing fed to them by the automatic chutes,

nor can it spill from them until they be-

come inverted at the head wheels. Thus
it will be seen that the ashes cannot come
in contact with, and so produce wear
upon, the working parts of the machine.
The durability of the carrier is further in-

creased by its being fitted with a self-

oiling device, which thoroughly lubri-

cates the chains at their points of articula-

tion, as well as the axles of the small
wheels which support the buckets on the

horizontal runs, and also effects quite a
saving in power.

The Link-Belt EngineeringCo.. of Phil-

adelphia and New York, have designed
and are erecting this modern-method plant.
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A Railroad Han In the Volunteer Army.
The readers of Locomotive Engineer-

ing will doubtless be interested in the

experiences of a railroad man in the

volunteer army. We were having lots of

hard work the few days previous to my
enlistment. We had caught the local

freight four days out of the seven in my
last week; but let me say, if you please,

that this had nothing to do with my go-

ing into the army. I always enjoyed be-

ing busy. Nothing is so detrimental to

one's very happiness as idleness. It is

always in one's idle moments that sin

creeps in, and ofttimes robs the man of

all that goes to make his life a pleasure

and a success. Don't complain, boys, if

you are worked a little hard sometimes.

That very hard work that you curse has

often been a greater benefactor to you

than you can see.

I had talked over the proposition of go-

ing into the army with my conductor, and

also with my partner that rode on the

hind end, but they were very emphatic

in their statement that they had lost no

Spaniards. The engineer and fireman

that pulled us the last few days could see

the matter in a little different light; but

still I was unable to pick my partner for

the army from either end of that train.

Locomotive Engineering expresses

in its last issue, that there is a vast deal

of patriotism among the railroad men of

the United States. This is true and very

true; and I feel thai I might look a long

time before I could find two more men
who thought as my conductor and my
hind brakeman did. I had resolved to go.

I could not be persuaded to the con-

trary. But I must have a partner. I

happened to think of a young man work-

ing in the shop (helping machinist), that

I knew had served three years in the

Eighth United States Cavalry, and I lost

no time in looking him up. I was to en-

list with the Third United States Volun-

teer Cavalry (Grigsby's Cowboys), and

the idea of cavalry just suited him, and

he said, "I'll go."

There was one more trip to make, so

I went around, and found I was marked

out on an extra East. We were sure of

one of the through freights back, so I

retired for the night, happy in the thought

that my last trip would be an easy one.

The unexpected always happens. We
were delayed on our extra East, and once

more caught the local back. Everything

had gone well until within four stations

of our division point on our return trip.

We had just finished unloading 4,700

pounds of molasses and whiskey barrels,

when our conductor gave an out-of-town

signal and we were gone. Everyone gets

in a hurry when nearing a division point,

and it was not long before our train was

rolling along at a good speed. I had

caught the way-car. lor a drink and a little

talk with the hind man. We had ten cars

of air ahead, all loads, with fifteen non-

airs next the way-car.

LOCOMOTIVE ENGINEERING.

Our engineer was only a couple of miles

out of town, when he was flagged by the

section man, who had a piece of track

up and did not have it tamped in as yet.

A recruit section man was sent out with

the flag, and the engineer thought from

the intensity 'of the signal that about four

miles of track were torn up, so he stopped.

The way-car, it seemed to me, was the

first to stop. 1 had often heard of stop-

ping the hind end first, but this was the

first practical demonstration I had ever

had. I was just opening the front door

of the way-car to go out on top. I did

not get the door open, but I went out

through it just the same. I didn't say a

word—out loud, but I did say to myself

that if fighting Spaniards could be any

worse than that I was willing to take my
chances with the Spaniards. My mind

was thoroughly made up. and after this

experience I was resolved to try and per-

suade our engineer to go also. I ex-

plained fully to him that he would be an

invaluable man. I told him he would be

very successful in killing Spaniards, if he

could only get them in the way-car on a

part-air train. He was insulted, of course,

and I came very near getting whipped

before I had even been recorded as one

of Uncle Sam's defenders.

They were recruiting in our division

town, and I lost no time in being on hand

at recruiting headquarters at 9 the next

morning. You know how natural it is

for a railroad man to be on time; this

fact accounted for me being the only one

in the general waiting-room at the hour

of nine. A little round-faced doctor in a

uniform stuck his head out of the door-

way of an adjoining room, and called out

"Next." There seemed to be no ques-

tion as to my being next; so I arose and

accepted the doctor's invitation to come

in. The first thing to attract my atten-

tion was his uniform, and I learned after-

ward that the two little silver bars in

each end of his shoulder straps signified

that he held the rank of Captain and was

an assistant surgeon in the L'nited States

army.

"Take off your clothes," said the Cap-

tain. "AH of them?" says I. "Yes. every

stitch, and get them off quick, too. We
have orders to rush this recruiting, and

have no time to waste." How lucky it

is, said I to myself, that I had the misfor-

tune to fall in the creek yesterday. I

could not help thinking, however, that if

some of the firemen I know should have

showed up there for an examination, the

doctor would certainly have found a

high-water mark on each arm, a low-

water mark on his neck, and a no-water

mark on both feet.

The doctor first took my chest measure,

and while his little steel tape encom-

passed me he asked me to exhale all the

air out of my lungs, and then he had me
inhale as full as I possibly could. He
noted the expansion, 3 inches. "Why
don't you use all your lungs?" said the
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Locomotive

Engineering

» Taught by Mail.

Any man who will study can learn the

theory of Steam Engineering thoroughly,

without leaving home or losing time from
work.

Thousands of students, including en-

gineers, firemen, machinists, master me-
chanics and superintendents, testify to the

benefits received through their courses

in The International Correspondence
Schools, Scranton, Pa.

The Locomotive
Engineers' Scholarship.

This course is intended especially for

locomotive engineers, firemen, ippren-

tices and others who wish to study me-
chanical drawing and the theory of Loco-
motive Steam Engineering. The subjects

taught are arithmetic, mensuration and
the use of letters in the algebraic formu-
las. Geometrical Drawing, Mechanical
Drawing, Locomotives, Dynamos and
Motors.

The elementary instruction is full and
complete. The locomotive is taken up in

detail, and the student is told, in clear

and concise manner, all that he needs to

know regarding valve gears, combustion,

generation of steam, tractive power, etc.

The different types of locomotives are il-

lustrated and described, and every part of

a locomotive is named and its use ex-

plained. The operation and construction

of air brakes, vacuum brakes, etc., is fully

described, and any one who studies it can

understand it.

We also teach Electrical Engineering,

^.'lchine Design, Civil, Railroad and
Bridge Engineering, Architecture, Plumb-
ing, Mining, English Branches, Book-
keeping and Shorthand.

Write for circular, stating subject in

which you are interested.

The International

Correspondence Schools,

Box 801, SfRANTON, PA.

Captain. "I do, sir," said I. "You will

pardon mc, but you certainly do not,"

said the doctor. "Try that again; you
don't more than half fill your lungs." I

did, and I could actually feel some of the

air cells of my lungs open up. that I pre-

sume had been closed for business for

some time past. When I realized what
was wanted I found no trouble in exceed-

ing the necessary expansion of 4!/2 inches.

You see, I had made a practice of doubl-

ing myself up over the front end of the

fireman's seat-box, and not more than

half filling my lungs, until a portion of

them had actually gone out of business.

.\iter satisfying himself as to the work-
ing capacity of my lungs, the doctor drew
forth from his little satchel an instru-

ment that reminded one of the "Drop a

nickel in the slot and hear Annie Rooney"
machines—a little piece of apparatus that

resembled a guide-cup cover, having two
little rubber hose with tips on to fit the

ears. He placed the little machine over

my heart, and by putting the ends of the

rubber hose in his ears, established tele-

phonic communication. He counted
seventy-six beats per minute, and re-

marked, "That's all right—only four

above the normal heart-beat;" and then

he asked me to listen to my heart beat.

I told him I had felt it beat several times

before, in my throat, but I would be

pleased to listen to it. It resembled the

pounding of a flat wheel very much.
I was given my enlistment paper and

was sent out to the mustering officer to be

sworn in. Before swearing me, he put

some questions to me as follows: "Accord-
ing to the act of Congress, calling for

three special regiments of cowboy cav-

alry, the requirements are stated as fol-

lows: They must be frontiersmen, good
riders and good shots. I see you have

given your occupation as a railroad man.
I don't quite see that you will fill the re-

quirements." I explained to him that I

had not always worked on the railroad,

I told him that I had cotne to the Black

Hills country in i88g. I had come
through from Texas with a bunch of

steers. Cow-boys are always modest, and
I explained to him that I was not much
of a shot myself, but that some of my
partners that came through from Texas
with me could shoot a candle out with-

out breaking tallow at 150 and 200 feet.

"That win do," said the mustering offi-

cer; "hold up your right hand and be

>\vorn. You do solemnly swear that you
will bear true faith and allegiance to the

United States of .America, and that you
will serve them honestly and faithfully

against all their enemies whomsoever;
and that you will obey the orders of the

President of the United States, and the

orders of the officers appointed over you,

according to the Rules and .-Vrticles of

War. So help you God." "I do," was
my prompt answer.

My partner was re-enlisted on his dis-

charge papers, and as we were about the

last mustered, the next day we were

moved to a convenient point, where more
troops of our regiment could join us. We
understand we are to go very soon to

Camp Thomas. Chickamauga Park, Ga.

In the meantime, however, we must start

the drill. Our drill instructor took us

out the first day, and gave us the position

of the soldier—heels on the same line,

and as near together as the conformity of

the legs will permit. I had no trouble

in getting my heels together; but my
knees—my legs had been wrapped around

a broncho for so many years, that to get

my knees together was impossible. Body
erect on the hips, and inclined slightly

forward; your chest well out and your
stomach well back. Our instructor ex-

plained that the stomach should not be,

and in fact was not, a prominent thing in

the army. It only took a few days' ex-

perience with the government ration to

prove the above statement beyond any
question of doubt.

I would like the railroad boys to learn

one of the first lessons we volunteers

learned from the regular United States

troops. Our volunteer squadron was
nearing one of Uncle Sam's military posts

not long since. Before we got to the

garrison we met many soldiers out riding

their wheels. We all discovered that as

they passed our flag at the head of our
column, they all removed their hats. We
thought perhaps that it was only the pri-

vates in the army that saluted the colors.

We soon found our mistake, for as we
drew up in front of the Colonel's head-
quarters we found him standing in front

of his ofiice, and as the colors passed, the

Colonel removed his hat. Say, boys, it's

the best lesson I have ever learned. If

you can't go to Cuba, you can remove
your hat to the Stars and Stripes—em-
blem of the proudest and best government
on the face of the globe.

R. A. Lewes.

Joke on the ^ew Superlntcndant.

The college-bred man who was ad-

vanced to the position of superintendent

through nepotistic influences, and gave
orders to have all cars standing on side

tracks moved once a day, so as to pre-

vent them from getting flat wheels, has

found his equal in another man who had
influence without experience, and when
he found that the observation platform

on the limited was crowded and passen-

gers could not get a seat, ordered the

trainmasters to have another observation

car attached at once. The trainmasters

wrote to the superintendent to ask if

there was enough clearance in tunnels and
bridges to have the observation platform

of one car placed on the roof.

—

Pillsburg

Post.

If there is no club at your point better

write us for an outfit.
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Allston Shops of the Boston & Albany.

The old Boston & Albany Railroad

shops, so long located at South Boston.

have at last been engulfed by the tide of

improvement that has been quietly mak-
ing itself felt on that system, and the

prestige they once held, as the scene of

advanced thought in motive-power mat-
ters, is all that remains of the old plant.

All tools and shop equipment have been
removed to the newer shops owned by the

company, at Allston, near Boston, a plant

built on very liberal lines, and heretofore

devoted to car work exclusively, but

amply large to take care of the work of

both departments.

What had been the car-erecting shop,

a room 200 x 65 feet, is now devoted to

the uses of a locomotive-erecting shop.

This shop, which has eight tracks, could

hardly have been designed to give better

facilities for the work, than those found

ready at hand when the moving was com-
pleted. The trussing of the roof fur-

nished the best of opportunities for a

small traveling crane over each pit. an

opening that was quickly taken advantage

of by suspending a ?'i x 3!/2-inch rail from

the chords of the trusses, on which a small

four-wheeled trolley is carried with a dif-

ferential pulley-block good for a cab or

stack. These cranes are a feature of the

new shop that would very likely have been

indefinitely in the dream stage, but for the

architect building wiser than he knew. A
circular crane of 10 feet radius is placed

at the radial drill located in this shop for

handling frames, and it has been found

incidentally to be a time-saver in the fit-

ting of driving boxes to journals.

The wheel work is done in a room 50 x

65 feet, adjoining the erecting shop. Three
driving-wheel lathes are located on one

side, and the axle lathes and wheel-mount-

ing outfit occupy the opposite side, to-

gether with the bolt and nut machines.

A platform is built on the roof chords in

this room, on which is located the small

tools for brass work. The idea of elevat-

ing the small tools from the ground floor

was also followed out in the case of the

bolt and nut threading machines; the lat-

ter, however, being simi^ly on a rallied

platform.

In the machine shop, which is 100x65
feet, the rest of the belted tools are placed

transversely, which makes an odd appear-

ance at the first glance:- but the reason of

it is apparent when the location of the en-

gine is seen to be such as to run the shaft-

ing in that direction. The rod gang is

also in this shop. The mill of the wood-
working shop adjoins the machine shop,

and is of the same dimensions, while the

freight erecting shop is next to the mill.

These shops are under one roof, and by
checking up the figures, they :irc shown
to be of considerable size. There is. how-
ever, one thing that would impress the ob-

server in looking them over, namely, that

they were well designed for the purpose

of doing railroad work. As a matter of

fact, they were not designed lor the pres-

ent arrangement of the plant at all. It is

simply a stroke of good fortune that the

buildings can be so well adapted to the

work of the motive-power department. If

they had been designed for the present

uses, it is doubtful if they could be im-
proved in many respects for such a com-
bination of interests.

The wonderful performance made by
the United States battleship "Oregon," in

steaming from San Francisco to Key
West without a breakdown in her ma-
chinery, and reporting immediately upon
her arrival for active service, has won
the admiration of all classes of engineers,

particularly those interested in marine
machinery. To have been able to make
this record, it was absolutely essential

that all parts of the machinery should be

of the best. The superiority of hollow

forgings over solid forgings, in this case,

is made very apparent, as the crank shafts,

line shaft, thrust shaft and propeller shaft

were all made hollow, having a 6-inch

hole through them. They were manufac-

tured at the only forge in this country

prepared to do work of this magnitude,

namely, the Bethlehem Iron Company,
South Bethlehem. Pa.

Among the new things at the conven-

tion we noted the Facer solid forged steel

truck wheel, hammered to shape under

the steam hammer, in dies from the ingot.

These wheels have every appearance of a

mechanical job. They are finished in the

dies so as to have a hub, plate and rims

very similar to the built-up wheel in ap-

pearance, the plate being i inch thick,

and the rim and flange on lines quite like

an ordinary steel tire. The inventor states

that it only requires eight minutes to

forge on one of these wheels from the

blank.

4i g i
An .\merican inventor has applied for a

patent on a double smoke-stack locomo-
tive, in which one stack is to be employed
to carry away the exhaust steam and the

other the gases of combustion. On the

principles of induced currents we should

say that the thing would not work, but
the inventor, who called at the ofiice of

LciCOMOTivE Engineering for aid in

booming his invention, says that it has

been tried on several locomotives and pro-

duces an important saving of fuel—from
10 to 20 per cent.

i i i
The Falls Hollow Staybolt Company

recently shipped a lot of their hollow stay-

bolt iron to the Richmond Locomotive
Works, for use in engines for the Brain-

erd & Northern Railway. We are in-

formed that this was line No. i charcoal

iron, chemically pure and made by im-

proved methods.

TOCOMOTIVE
ENGINEERING.

How Friction Aids and how it

Delays.

BETTER LUBRICATION AND
HOW TO GET IT.

How happy would that locomotive en-

gineer be who could handle friction as he

can his steam; who could turn it off or on

at his will! The best he can do now to

get friction when he wants it. is to turn

on his sand, and the best he can do to get

rid of it is to lubricate. This shows us

that friction is something that we must

have, and also something that at times

and places we don't want.

With well-lubricated rails and no sand

the engine would never reach its destina-

tion. A superintendent of motive power

showed, at a meeting of the New York

Railroad Club, how very necessary it is

to get rid of friction in the working parts

of locomotives. He showed that out of

one hundred delays due to friction, 55

per cent, were traceable to the engine,

and 45 per cent, were due to hot journals,

etc., on the cars.

Does this not show, beyond any ques-

tion whatsoever, either faulty construc-

tion or faulty lubrication?

With the testimony that we have from

hundreds of locomotive engineers, it is

evident that tlie fault lies chiefly in the

inefticiency of oil lubrication, and that

master mechanics and superintendents of

motive power are daily becoming more

and more cognizant of the fact.

When an engineer says that by using

Dixon's pure flake graphite he made 290

miles to the pint of oil. where before he

made only 150 miles to the pint: and when

engineers write to their papers, as they

have, that it is astonishing Iiow much

easier an engine will handle after Dixon's

pure flake graphite has been applied to

the valves of cylinders, and request that

the editors of such papers will do what

they can to impress on the minds of rail-

way managers and master mechanics the

excellence of this graphite, it is very evi-

dent that pure flake graphite will go far

toward solving the problem of train de-

tentions and better lubrication.

Joseph Dixon Crucible Co.,

Jersey Cjty, N. J.
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and Storage Systems.

Electric Heaters.

circulars and Catalogues cheerfully sent.

Correspondence Solicited.

• .

Gold Car Heating Co.
Frankfort and Cliff Streets,

New York, N. Y.

6S8 Rootierr. CKicago, III.
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A Rack for Tool Rooms.
A tool-room rack lor taps, dies, ream-

ers, and other tools constantly passing in

and out. is. in general, cither too large or
too small; in a large majority of cases it

is the latter, for the reason that the aver-
age tool room develops quickly beyond
the lines laid down, and the result is, that

what was expected to be of a slow growth
is soon filled up and running over at the
sides.

To best meet such a condition, it is nec-
essary to start with a system that can ex-
pand with the increased demands made
for proper tool space, and one of the best
plans we have seen for the purpose is that
which can be made to take care of an in-

crease at slight expense, as. devised by
Master Mechanic Turner, at the Wilming-
ton shops of the Philadelphia, Wilming-
ton & Baltimore Railroad.

Briefly, the scheme consists of a series of
columns made of "/^-inch tubes extending
from floor to ceiling in the center of the
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Santa Ft- by the Dickson Locomotive
Works will be but playthings when com-
pared with this giant locomotive,

"The engine will be built by the locomo-
tive department of the Santa Fe shops in

this city. Among its features will be a

boiler built of i-inch boiler steel, and cyl-

inders whose dimensions will be 12 by
32 inches. It will have no 'pops,' as they

will not be required. No fireman living

would be able to build a fire that would
create enough steam to burst the boiler

of this mogul. The engine will have ten

drivers, and it is estimated that it will be
able to haul a third larger load than any
engine the Santa Fe now has."

Those 12 by 32-inch cylinders would
make good field mortars for siege pur-

poses, and the 'popless' boilers will also

be a curiosity. Perhaps no fireman can
build a fire that would burst them, but if

the reporter wants a lightning trip into

the next world, he had better sit on one
of these boilers and try it.

ELECTRIC MINE MOTOR-B.M.DWiN".

tool room, so as to be accessible from all

sides. The tubes are spaced about 15

inches apart each way, and are connected

together by flat iron '4 ^ H inch, at inter-

vals of, say, 6 inches, by U-bolts encircling

the tubes and passing through the flat.

On these flat bars rest cast-iron pans or

trays, about J4 inch deep, flanged on all

sides, and wide enough to just fill in be-

tween the tubes. It is seen that this idea

may be started successfully with four col-

umns and one tray, or it may be amplified

until the room is filled, if need be. by

erecting more columns and buildine on as

required.

'ii .Si ^
A Reporter's Locomotive.

.•\ reporter on the Topeka Daily Cafital

is responsible for the following:

"Material has been ordered by the

Santa Fe for the largest locomotive ever

built. The engine has been designed for

mountain climbing, and it is said that the

big Player engines and those built for the

Best of it all is. Mr. Player writes us

that no large engines have been ordered.

The Boston & Maine Railroad Com-
pany are giving all the encouragement
tliey can for tourists to visit the White
Mountains and other popular resorts on
this railroad. The .\merican Institute

of Instruction held an annual con-

vention at North Conway. N. H., in

the beginning of July. This is said to be

a most attractive place, and is an excel-

lent location for a convention. Wc learn

that it is capable of accommodating j.ooo

visitors, and the railroad company are

ihv.nys ready and willing to provide cheap

and comfort.ible facilities for reaching the

pb.ce.

% $ $
There is no doubt as to arithmetic being

the found:ition of all education and the

little book. Machine Shop .Arithmetic,

gives the pan a mechanic needs. 53 cents.
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The Moran Battleship.

The accompanying engraving shows a

very neat exhibit, at the Saratoga conven-

tion, of the Moran Flexible Steam Joint

Company, of Louisville, Ky. The illus-

tration renders little description neces-

sary, as the representation of the battle-

ship "Kentucky" is exceedingly good. It

was a happy thought, and was well car-

ried out.

An Expensive Railroad.

Mr. Frank H. Carpenter, writing about

the principal railroad in Peru, says:

"This road is said to have greater exca-

vations than any other line of similar

length. It is one of the most expensive

roads ever built, having cost $44,000,000

for a line of 327 miles, or an average of

$135,000 a mile. The road reaches an alti-

tude of 14.666 feet in crossing the Andes

to the plateau of Lake Titicaca. and here

where it ends, the altitude is higher than

way station on the road to Lake Titicaca.

and it is there that the general oli'ices of

the road are situated.

"I visited the railroad shops and found

400 Peruvians engaged in all kinds of car

construction. They make engines as good

as any used in our country, and have

some which are especially adapted to the

heavy grades of the Andes. The shops are

in charge of an American, a Mr. Beau-

mont, of New Jersey, but all of the men
are Peruvians. Mr. Beaumont told me
that of the 1,000 hands employed in one

capacity or another on the road, there

were not more than ten foreigners. It

may interest our railroad men to know
the wages which their kind receive down
here. I give them in American gold values,

and not in the silver in which they are

paid. Trackmen receive 75 cents a day,

and brakemen a similar amount. Engi-

neers get $100 a month, and conductors

are paid from $30 to $65 a month, accord-

ing to position and length of service. Men

THE MORAN

the top of Fugiyama. the sacred snow-

capped peak of Japan. It has a branch

line of 122 miles going over the plateau to

within two days of Cuzco, the famed capi-

tal of the Incas. This railroad was built

when Peru was rich and when she was

squandering fortunes on such things. It

is the work of an American engineer,

Meigs, and is one of the greatest engi-

neering feats of the world. There is talk

of extending it into Bolivia, and it may
sometime be a part of a transcontinental

line reaching to Paraguay and the Argen-

tine. At present it belongs to the Peru-

vian corporation, the English syndicate

which took Peru's railroads in considera-

tion of relieving the country of its foreign

debt, but it is managed by an .American.

Mr. Victor H. McCord, who keeps it in

almost as good condition as any road you

will find in the United Stales. All of the

rolling stock is .American in pattern,

though of late the cars and engines have

been made by Peruvians in the company's

shops at Arefjuipa. Arequipa is the half-

BATTLESHIP.

employed in the shops get from 75 cents

and upwards per day. There are no

trades unions and the men never strike.

They work nine hours a day, and with

those who are out on the road the day

lasts, without extra pay, until the cars

come in."

i ^ i
Three of the cars which are now in ser-

vice on the Royal Blue line contain

ladies' retiring rooms. These apartments

are 8 feet long, and are provided with

beautiful full-length mirrors, cushion

settees, stationary dressers, bookcases,

and all possible conveniences that can be

found in a lady's boudoir. The finishing

is artistic and beautiful. The Pullman

Company is also beginning to pay more

attention to the comfort of ladies in the

sleeping cars, and the plans for the new
sleepers provide for great deal better ac-

commodations than have been given here-

tofore. The new parlor cars are the

longest of the kind ever built, being 70

feet in length, exclusive of platforms.

SYRACUSE.
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ASBESTOS
FIRE-FELT

Locomotive

Lagging
is the

Most Efficient Non-Conductor,

The Strongest, Most Easily

Applied and Clean to Handle.

Vulcabeston

Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

.- and ...

All Asbestos

Manufactures.

Descriptive Price List Free by Mail.

H.W.JohnsMfgCo.
100 William St., New York.

Boston. Chicago. Philadelphia,

A Case of Quick Action.

Tliu iiccessily ol prompt action to keep

,111 engine from laying down, was forcibly

brought home to us once on the Northern

Pacific, when the "338" began to loaf on

Muskoda hill with a string of box cars,

one night not so many years ago. and

getting nearer No. 7's time every minute.

Howard Curry, the engineer, knew that

the machine was good for all the loads

behind her, and more, and while the pops

were letting go ever and anon, as if the

music of the flutter would incite the old

girl to renewed efforts, the speed gradu-

ally went down to a crawl.

The cause of this unusual performance

was the binding of the driver-brake shoes

on the high side of the curves, for which

the hill referred to is notorious, and when

the engine struck one of these, she tipped

just enough to draw the brake shoes up

to the wheels. No general in the heat of

the fray ever formulated a scheme and put

it in execution quicker than Curry, when

he discovered what it was that held him

up on Muskoda.

No time was to be lost; placing a torch

in our fist and a big monkey-wrench in

his own. a quick pantomime laid down

the plan of action, and, jumping from the

gang-way, we held the torch, walking

along ahead, while that wrench was get-

ting in its work on the cam screws each

time the side rod got out of the way

enough to permit it. This was no easy

trick, even if the engine was going slow,

and the participants in it will not soon

forget the lively moves in that wet grass,

waist high; for the wrench had to be put

on. turned and taken off again before, the

rod reached the scene of operations. It

was worth the wetting to see the engine

respond to the decreased resistance, and

to know that her tractive effort was not

oozing out at those brake shoes. She did

not quit, but took 'em in to clear No. 7,

because her runner found what was the

matter and used a remedy just in time.

The Trade Journal Rci'lciv, of London,

commenting on an article that appeared

in LoroMOTivE Engineering, on anti-

friction alloys, says: "There are other

reasons connected with the nature of the

white alloy which are not referred to.

The writer says truly enough that it is

only when the parts run dry, or get hot

and want to seize, that the virtue of white

metal asserts itself and keeps things go-

ing for a time. In the first place, the

metal has a greater heating conductivity,

and so, for a given friction, induces less

heat, and therefore less expansion in the

bearing. Secondly, when the metal runs,

it acts as a lubricant and prevents seizure

for a while; for evidently the 'brass' can-

not seize the pin so long as a layer of this

fluid metal is interposed. When this is all

thrown out the trouble begins. An engi-

neer's nose is usually his sentinel in such

cases, but often the fir>t intimation comes

from the white metal, which by giving

timely warning enables him to avert the

catastrophe. When the 'threepenny bits'

begin to fly, the runner knows it is time

to think about giving up his train. It is

no use trifling with a hot main pin, espe-

cially if the engine is inside connected.

In such a case the driver would have a

hole knocked through his boiler or his

firebox front before he knew where he

was. So much for the safety gained by

the use of Babbitt, and. in fact, all bearing

alloys."

i i @
A New Blow-off Valve.

The Lunkcniicimer Company, of Cin-

cinnati, Ohio, are about putting on the

market a new blow-off valve. As will be

seen from the cut, the disk is solid and fits

NEW BLOW-OFF V.ALVE.

the barrel closely, to prevent scale or

sediment lodging on top of disk.

The disk is reversible, having a seat on

each face. These seats are of babbitt,

dovetailed in as shown, so they can be

easily renewed. The brass seat ring can

also be easily renewed. They are usually

made with an iron body, but for marine

use bronze is used. They are also made

either screw or flange end as desired. Fur-

ther details can be obtained from the

makers.

i @ i
\V. D. Sargent, president of the Inter-

national Brake Shoe Company, left this

week for Europe to make arrangements

for the manufacture oi the Diamond "S"

shoe in several European countries, in-

cluding Russia. The success of this shoe

since its introduction last fall has been

little short of phenomenal, and we doubt

if any railway device of recent invention

has been so thoroughly and consistently

pushed on all occasions as this br.ike

shoe.
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aear«d Locomotive.

This is a 20-ton Climax locomotive

built by the Climax Manufacturing Com-
pany, of Corry. Pa., for the Hirlow Lum-
ber Company, of Harlow, Kan. There it

is hauling eight cars of lumber over a

roughly laid road, on 25-pound rails,

around sharp cun-es and up 5-per-cent.

grades (264 feet to the mile).

All the working parts are in open view,

'and are easy of access for repairs, as well

as being both adjustable and interchange-

able.

i i i
Placing Enginemen Between the Devil

and the Deep Sea.

A very sensible article has been written

for the Railway Age by Mr. J. H. Good-

year, of the Chicago Great Western, in

which he makes the following comment

about the disagreeable position that en-

ginemen hold in relation to the superin-

tendent and to the master mechanic. He
says:

"In the superintendent and general mas-

power and cost of fuel and supplies. To

do this he has to be continually getting

after enginemen in regard to their coal

and oil record and care of an engine. The

consequence is, enginemen are between

the devil and the deep blue sea—in one

ear is shouted. "Economize"; in the other,

"Get there." They endeavor to do both,

and in their effort to do so take more

chances and damage more equipment than

a casual observer would imagine. It w'ill

also be found that the greater percentage

of enginemen discharged are discharged

by train superintendents for some cause

which seldom bars them from obtaining

positions on other roads, provided men
are needed. As a matter of fact, it will be

found that men with a fairly good record

from a mechanical point of view, have,

after several years' service, lost their posi-

tions for some cause, more or less seri-

ous, and their positions, or rather the

complement of enginemen. made up by

hiring men discharged from other roads

for sitnilar or more serious cause.

CUl.MAX GEARED ENGINE.

ter mechanic, we have two officials be-

longing to the same department, having

authority over enginemen and the en-

gines they handle, such authority, how-

ever, being exercised under different con-

ditions, yet in a manner calculated to

place enginemen in the position of hav-

ing to serve two masters at the same time,

each with authority to dispense with their

services without consulting the other.

"The superintendent is responsible for

the prompt transportation of freight at

the least possible cost for train and en-

gine crews, and naturally aims to do the

best he can from his standpoint.

"The general master mechanic, on the

other hand, is responsible for the effi-

ciency of power furnished, and is directly

responsible to the management for the

economical maintenance of power, yet

his authority as regards the use such

power shall be put to practically ceases

when the engine leaves the roundhouse

track. What is the result? The general

master mechanic has a record to make,

and can only make it by an economical

showing in the matter of niainten mce of

THE

HARRINGTON
System of Labor-

Saving Appliances

ConsUtsof HOISTS,
TRAMWAYS.

TRAVELING CRANES,
IRON-WORKING TOOLS,
SPECIAL MACHINERY.

The Improved Harrington

Hoist.

Such a conditiiiu of affairs may be for

the good of the service as far as discipline

is concerned, but it is a question whether

it is to the interest of a railway company

to discharge, without good and sufficient

cause, enginemen, or in fact any class of

men. after several years' service, replac-

ing them by men who require several

months' service before becoming as effi-

cient as those discharged. The percent-

age of enginemen discharged is greater

than it should be. and as a conse-

quence the tramp engineer and fireman is

much in evidence. Is this due to the fact

that under existing circumstances engine-

men arc for the most part being handled

by men having no feeling in common
with them?"

^ & ^

The chapters on boring engine cylind-

ers and on the alleged improvements in

valve gear, in Practical Shop Talks, are

drawn to life and will interest any

railroad man. whether he is on the road

or in the shop. The book costs 50

cents.

" The Standard Hoist of the World."

Load is carried on two distinct

chains, each link having a greater

strength than rated capacity of hoist.

Has been greatly improved and will

outwear any hoist made.

MADE IV Sizes mOVI 500 TO 20,000

POINDS.

Catalogue free. ^^

E.Harrington Sons,

t5th and Pennsylvania Aves.

Philadelphia, Pa.
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The MASON
Reducing Valve.
FOR SIEAM AND AIR

Has features which make it superior
io all others on the market.

IT IS THE STANDARD ON

of the American Railways.

Adopted by the aovernment Railways of
France and Belgium and the Leading

English Railways.

. . . SENT ON TRIAL. . . .

MANUFACTURED BT

THE MASON REGUUTOR COMPANY

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars *"'' *"* **"*"' *••* *<">»

of 15 years' use without
a failure. It is the ONLY GENUINE ASPHALT
CAR ROOFING iN THE MARKET. 4i|44«44
3-PLY PLASTIC CAR ROOFING,

THE BEST IN THE MARKET.

l^^ ASHTON
MUFFLER

With Top Outside Pop
Regfulator.

ALSO

Open Pop Vauve^
AND Gages.

Tn? ASHTON VALVE CO.
2n Franklin Street, Boston, Mass.

For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
Wortd'i rui Mm!a1. I0tS. Bll..r. I8RT. Brnoia, ISTS.

1354 Monadnock Rli'p., Chicago III.

Tlie National Railroad Master Black-

siuillis' .'Association will hold its sixth

annual convention in Boston, Mass., com-
mencing September 6, 1898. The Amer-
ican House, situated on Hanover street,

lias been designated as the official head-

quarters of the association during their

stay in Boston.

\ letter recently received by the Buf-

falo Forge Company from the Rook-
wood Pottery, Cincinnati, O., says:

"Your system of pressure heating (Buf-

falo fan system) continues to give us

satisfaction." This plant was installed in

the year 1891, and the apparatus involved

necessarily has been much improved

since that time. Nevertheless the letter

indicates the usual record for a fan system

installation.

When we looked over the 228 pages of

"Routes and Rates for Summer Tours"

for 1898, it made us want to go to more
places than could be covered in a sum-

mer, there are so many that are attrac-

tive. The 150 illustrations add to the

book, and the information given in the

list of 800 hotels is w-ell worth preserving.

It also gives more than 600 combination

excursions for about all the desirable

places in this part of the country, and the

seven maps add greatly to its value. It

is issued by the New York Central &
Hudson River Railroad. Upon receipt of

10 cents postage, it will be mailed to any

address on application to Geo. H. Daniels,

general passenger agent.

Gold's pl.Ttform gate lock has recently

been adopted by the Long Island, Brook-

lyn Elevated, Kings County Elevated,

Metropolitan Elevated (Chicago) and

Illinois Central Railroads. For suburban

and similar services this is a very neat de-

\ice. They are made by Edward E. Gold,

Frankfort and Cliff streets. New York.

The International Correspondence

.School have issued a pamphlet telling the

advantages of their text books (they now
bind the instruction papers in substan-

tial volniTies) for mechanical and practi-

cal men. They are fully indexed, en-

abling anyone to find just what they want

with little trouble. The books are e.x-

ircmcly valuable to any mechanic or en-

gineer, and the pamphlet should be in de-

mand.

We have received the new leather-

covered catalog of the Chicago Pneu-

matic Tool Company, which shows, by

means of excellent engr,avings, their well-

known tools and the uses of each. .-Vny

shop man. whether on railroad work or

not, will see work being done wliich is in

his line, while the letters printed give evi-

dence of their value. The casting cleaner

is a particularly ingenious device which

should be a money-saver.

^ % %
We have received from the Purdue

University. Lafayette, Ind.. a pamphlet

announcing the courses in railway en-

gineering and railway management for

the year 1898-1899. The course of study

and practice published in this pamphlet

makes quite interesting reading, apart

from giving the information regarding

what is to be done. Those interested in

the education of youths, with a view of

preparing them for railroad work, would

do well to send for this pamphlet.

i i @
Within the past month the first iron

bridge erected in the State of Ohio has

been removed. This bridge was over Salt

Creek, on the Central Ohio division of

the Baltimore & Ohio Railroad, in Musk-

ingum County, and was built in 1851. It

was a single span, 71 feet in length, and

was known as a "Bollman deck truss

bridge with plate girders." Bollman was

at that time Chief Engineer of Construc-

tion of the Baltimore & Ohio Railroad.

i @ ^
Lightning frequently plays havoc with

electric plants, pariicularly railways, which

are unprotected by efficient lightning ar-

restors, and a little booklet by the West-

inghouse Electric and Manufacturing

Company, called "Protection, Not in

Fancy but in Fact." shows the latest im-

provements in this line.

i i i
"London and Northwestern Locomo-

tives—Part II.," is the title of a neat little

booklet sent us by our British represen-

tative. Mr. F. Moore, of No. 9 South

Place, Finsbury, E. C, London. It con-

tains illustrations and descriptions of the

leading locomo ives. both simple and com-

pound, of this road, and makes a very in-

teresting little book. The price is given

as 65'2d. post paid

% % %
The genial Mr. Chas. Miller, of the

Galena Oil Company, has been appointed

Brigadier General by the Governor of his

State. He is in command of the Second

Brigade of Pennsylvania National Guards.

If he can fight as well as he can sell oil,

Spain should sue for peace at once.

i i i
A recent trip over the Lake Shore &

Michigan Southern railroad reve.-iled

the "floricullural train" at work in

beautifying the station grounds along

their line. This train cirries plants of

various kinds and colors and stops at

stations to set them out in artistic beds,

which add much to the appearance of the

stations and are in pleasing contrast with

some of the piles of cinder, coal and rub-

bish which adorn too many railroad sta-

tions.
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The next convention of the Traveling

Engineers' Association will be held at the

Genesee Hotel. Buffalo. N. Y.. com-

mencing Tuesday. September 13, 189S.

.\ rate of $2.50 per day, per person, has

been made by the management of that

hotel to the members and their families.

The committees in charge of the subjects

for discussion have been busy in their

preparation for some time, and the meet-

ing promises to be the most successful

one of any yet held.

If any of our friends have learned to

play golf and to talk glibly of their "bul-

ger brassey," "midspoon." "wooden put-

ter," "goose-neck putting cleek." "centra-

ject mashy," "lofting iron." "niblick,"

etc., etc.. we recommend that they send

to the Bridgeport Gun Implement Com-

pany. Bridgeport. Conn., for one of their

catalogs. It shows how the game is

played, and should be in demand by those

who desire to learn the language of the

golf field as well as to play the game.

We are informed by Mr. J. W. Duntley.

president of the Chicago Pneumatic Tool

Company, that his exhibit at the railroad

mechanical conventions was the means of

bringing them a great many orders. The

exhibit certainly formed one of the best

series of object-lessons that ever were

given to railroad men, and the great en-

terprise displayed deserved substantial ap-

preciation. We understand that on one

day, June 27th, mail orders for thirty-

eight machines were received by the com-

pany, all of them from parties who had

seen the machines in operation at Sara-

toga.

LOCOMOTIVE ENGINEERING.

A compound engine of new design is

being made for the North Eastern Rail-

way of England at the Gateshead works.

It is an old express engine built in 1893

as a two-cylinder compound, and is being

rebuilt as a three-cylinder engine, with

one inside high-pressure cylinder. 20

inches diameter by 26 inches stroke, and

two outside low-pressure cylinders, each

19 inches diameter by 24 inches stroke. A
boiler of large dimensions will be pro-

vided, having a firebox 8 feet long—an

unusual size for a British locomotive.

The working pressure is to be 220 pounds

per square inch.

i i ^
The Ingersoll-Sergeant Drill Co., of

New York, have issued catalog number 32

of air compressors. This is a 96 page

book of standard size and in addition to

describing their compressors, gives con-

siderable valuable information about com-

pressed air. Railroad men who are using

air pumps in shops should get a copy

immediately.

.\fter the war. there will undoubtedly

be a wide field for the machinery and

other trades in Cuba, and those who be-

gin to prepare for it will reap the harvest.

There is no doubt that one of the cheap-

est methods is to secure correct transla-

tions of the merits of your goods into

the language of the island, and much de-

pends on its being entirely correct. The

Tejada & Sainz Company, of 49 East

Ninety-ninth street. New York, are mak-

ing a specialty of this work, and as we

know them to be reliable and thoroughly

acquainted with this work, we would

recommend that our advertisers com-

municate with them.
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PERHAPS you've been

thinking; you'd try H. S.

Peters' Brotherhood Over-

alls some time— don't put it off

any longer. It's to your own
interest to push them, for they

are the best on earth. Your

dealer will carry them if you de-

mand it; if he doesn't, write me.

Don't forget the patent safety

watch pocket in all coats. Your

watch can't FALL out, no mat-

ter what kind of stunts you do,

but comes out instantly when
you want it to.

Webbing suspenders with elas-

tic cord ends on apron overalls

without extra charge whenwant-
ed. Similar suspenders built for

pants overalls, sent charges paid,

for five 2-cent stamps. For the

BEST in every respect and for

all real improvements get H. S»

Peters' Brotherhood Overalls.

How about those $4 all wool

custompants, delivered and guar-

anteed? Samples of Summer
styles, tape, etc. free.

H. S. PETERS, Dover, N. J.

The ten-wheelers of the "1300" class

hauling the Royal Blue on the Baltimore

& Ohio, double the road every day, cover-

ing 300 miles. These engines were re-

ceived with cast-iron eccentric straps,

which have been replaced with brass

straps, which have given a record of no

break-downs, after a service of nearly

three years.

The Pennsylvania lines are experiment-

ing with a new track torpedo. Consider-

able trouble has been heretofore experi-

enced by railroads in cases of wrecks, as

the engineer and flagman very often differ

widely in their accounts of just where the

torpedoes had been placed on the track.

The new torpedo is in the shape of a little

tin box with wire clamps to fasten it to

the rails. Underneath are two little circles

of some red paste preparation, which,

when the torpedo explodes, leaves a

bright red stain on the rail, enabling offi-

cials to determine its exact location.

—

Pittsburg Post.

i i g

The private car of the president of the

Florida East Coast Railway, while not

remarkable for ostentation externally, is

one of the handsomest cars inside, that

educated taste could suggest for quiet

elegance. The observation room and

staterooms are finished in satin wood and

white mahogany, and dining room and

kitchen in oak. A happy and homelike

idea is worked out in the grate, which has

a gas log for Pintsch gas. The trimming

of the grate and mantel, and also of the

toilet stands, is of ony.x marble, than

which no material could be used in those

places with finer effect.

The Standard Pneumatic Tool Com-

pany, of Chicago, are sending out a cute

photograph representing their "Little

Giant" tools. A bright lad of five or six

is shown, equipped with two revolvers, a

bowie knife and a good supply of am-

munition, holding in each hand one of

their tools.

From
now!

we will send a copy of

Cbe morW's

Railway

and a Year's Subscrip-

tion for $7.50, express

paid in the United States.

We nfed tie room occupied by the books

that are left, and give our subscribers the benefit.

This counts on a renewal as well as a

new subscription.

Until September first, this can only be

obtained through our clubriisers. as we wish

to give them the cream ; after September

first, orders will be received from anyone on

this basis as long as the books last.

Don't wait until it's too late.

Cocomotive Engineering,

25b Broadway, New York.
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A North BiUUh Flyer.

Through the courtesy of Mr. Sam. A.

Forbes, we show the new North British

express locomotives, designed and built

by Mr. Holmes, the locomotive stiperin-

tendent of the road.

Until recently these trains have been

hauled with practically the engines de-

NEW YORK, SEPTEMBER, 1898.

Crossing the Atlantic.

[EDITORIAI, CORRESI'ONDENCE.]

After being over seven days on board

the White Star steamer Britannic, we are

approaching the Irish coast, and it seems

to be in order to tell the many readers of

Locomotive Engineering who have

never "gone down to the sea in ships"

No. 9.

weather fast vessels tumble about while

rushing through the rough seas, and the

passengcrs hardly get settled down to

enjoy the voyage when it is over.

This ship is a good illustration of the

progress made in shipbuilding in the last

thirty-five years since compound engines

were introduced. When John Elder, of

signed by Mr. D. Drunimond in l8;6, but

the increasing weight of rolling stock ne-

cessitated heavier engines. The leading

dimensions of these business-like looking

locomotives are:

Cylinders—18^ x 26 inches.

Drivers—6 feet 6 inches.

Boiler

—

2^3 tubes, ij4 inches diameter.

These give 1,224 square feet of heating

surface, and with 126 in firebox, the total

is I.,^50 square feet.

They carry 175 pounds pressure.

The tender holds .1.500 Imperial gal-

lons, or 4,200 United States gallons.

Engine and tender together in working

order weigh 190,400 pounds.

Altogether they have a pleasing appear-

ance (unless we except the customary

lack of cab) and seem likely to give a

good account of themselves.

A NEW NOItTII BUITISII FLYHR.

what they may expect to go through if

they ever cross the Atlantic.

This is what is now considered a small

and slow boat. By taking certain other

steamers the time of the voyage may be

shortened two days and the furnishings

will be found much more elaborate; but

if a person is not in a great hurry and

loves comfort, I should advise him to

take the Britannic or some of the other

boats that have been built more for the

ease and comfort of travelers than for get-

ting them across in the least possible time.

I have tried both ways, and can give the

advice of experience.

A very fast ship is nearly alw.iys dis-

agreeable in a variety of ways. The enor-

mous power used for driving the vessel

makes the whole structure vibrate in a

most disagreeable manner; in rough

Glasgow, first introduced marine com-
pound engines, the old simple types were
using about 6 pounds of coal per horse

power per hour. By improvements in

proportions and designs of engines this

expenditure of coal was gradually re-

duced till the year 1874. when the Britan-

nic was built. The engines put into this

vessel were of the tandem type, two pairs

of cylinders being used, the high-pres-

sure cylinder on the top, the low-pressure

cylinder below. There was a good deal

of prejudice against this form of marine
engine, those put into the City of Rome
having been of this type, and they proved
a monumental failure. Not so these.

They made a speed of 16 knots an hour
on a coal expenditure of 1.75 pounds per

horse-power per hour, and have kept this

up for 24!'2 years. The quadruple expan-



410 LOCOMOTIVE ENGINEERING. September,

sions now used in late built ships give a

horse-power on about i.l pounds oi coal

per hour. The boilers of the Britannic

carry only 70 pounds gage steam pressure.

while the latest practice calls for 200

pounds and over.

A passenger steamer is a small world in

itself, and the people on board have to

be housed, fed and cared for as in other

communities, and an observer soon
notices the dififerent entities follow their

affinities and form small subdivisions or

cliques, just as they do in larger worlds.

We are hardly away from the dock when
divisions are being formed by the group-
ing of deck chairs, those who wish to keep
themselves by themselves forming ex-

clusive circles. Those who have affinities

for the games or the refreshments of the

smoking room get together and are sel-

dom seen far apart. The same thing hap-

pens with those who like to play deck
games, but the people who are known as

saloon passengers are decidedly aristo-

cratic and do not like to talk to people

without an introduction. The only break-

ing of the barriers on the upper deck is

when a passenger gets sick and gazes

over the side with woeful spasms. Then
all on deck are ready to condole with the

sufferer. It really looks, though, as if some
of the people enjoy the torments endured
by those who are sea-sick.

The first time I was ever sea-sick was
on a steamboat excursion out to sea.

When we started the weather was fine,

but soon a brisk breeze sprang up and a

choppy sea tossed the boat about. Pres-

ently the women began to get sick, and
the men were not long behind them. A
fellow railroad man who was with me
was intensely delighted with the sights

and laughed heartily at every new case.

After he had enjoyed himself immensely
for about half an hour he suddenly made
a dive for the rail and joined the feeders

of the fishes. Before we got back he was
lying in the scuppers praying that the

boat might go down to end his agony.

People in the steerage are not so bound
down by appearances as the saloon pas-

sengers, but sing and dance and enjoy
themselves as freely as if there were no
social distinctions. So far as having a

good time is concerned, the steerage pas-

sengers are decidedly ahead of the people
who dine in the saloon.

The ship that carries us is of S.004 tons
burden, and is driven by engines that de-
velop about 5.000 horse-power. The
Britannic entered service in 1874, and this

is the two hundred and fifty-seventh

round trip she has made. In all those
long journeys, each about 3.000 knots, she
never met with an accident. The total

length of all the journeys is a little over
2,040,000 miles. The passengers on this

voyage are 165 saloon, 450 steerage, and
there are 150 people composing the crew.
This passenger list is smaller than usual,

for during the 24'/^ years the vessel has
been running she has carried about

68,000 saloon and 192,000 steerage pas-

sengers.

A very important duty in connection

with a passenger steamer is feeding the

people. They are very much like an

army in regard to food. If they are well

fed they will be happy, contented and
brave; if the food is unsatisfactory, all

kind of savage passions will be evoked,

and all the bravery displayed will be in

abusing the heads of the commissariat

department.

This boat was so well provided with

necessities and luxuries of life that its

world was happy. There was no grumb-
ling to be heard about the table, which is

a very unusual thing among a crowd of

people who have little else to do than

find fault. The feeding of the people dur-

ing a round trip uses up about 16,447

pounds of fresh beef, 1,269 pounds of

corned beef, 3,027 pounds of mutton,

1.200 pounds of pork, 573 pounds of veal,

346 pounds of fowl, 460 pounds of

chicken, 120 pounds of duck, 552 pounds
of game; fresh fish, 952 pounds; potatoes,

12 tons; 7.240 eggs, 64 barrels of flour,

2,000 pounds of sugar, 170 pounds of tea,

450 pounds of coffee and 1,200 pounds of

butter.

Provisions for a long voyage are much
more easily kept in good condition than

they were only a few years ago. When
attempts were first made to keep perish-

able foods for weeks without danger of

spoiling, ice was employed in various

ways to keep the storage room tempera-
ture low. What might be called the "ice-

box" plan was tried first, but the cold

was not evenly distributed. As an im-
provement, the ice was kept in one cham-
ber, and a blast of air used to circulate its

cold rays all through the store room.
That was not entirely satisfactory, and the

next move ahead was mi.xing the ice with

a refrigerating liquid and forcing the mix-
ture to circulate through pipes that were
coiled in the room where the meat was
kept. That plan was abandoned for me-
chanical refrigeration, which is now uni-

versally used in ships where large quan-
tities of meat are carried. This system
was developed in connection with the

ships employed carrying dead meat from
-•Vustralia to Great Britain, and is now in

good working order. There were many
failures at first, but these are now very

rare, although extraordinary mechanical
difficulties have to be overcome all the

time. The principle of mechanical re-

frigeration is the compressing of a suit-

able gas to liquid condition, carrying off

the heat of compression, and then permit-

ting the gas to expand in pipes where it

causes a freezing temperature.

In the Britannic they use carbonic acid

gas as the freezing medium. The day I

visited the refrigerating plant the gage
showed that the pump was compressing
the gas to 74 atmospheres—that is, 1.087.8

pounds per square inch, the pressure re-

quired to liquefy the gas.

If the sea water were always cold, run-

ning a refrigerating plant would be an

easy matter, but heated Gulf currents

cause trouble. When we passed through

the Gulf Stream this voyage the water was
about 75 degrees Fahr. The chief engi-

neer told me that on a previous trip this

season the water was 8i degrees Fahr.

No wonder that we have had unusually

hot weather in the Northern States.

Rise of temperature makes carbonic

acid gas harder to liquefy. At the freezing

point it liquefies at a pressure of 36 atmos-

pheres, or 540 pounds; while at 86 degrees

Fahr. it requires a pressure of 72 atmos-

pheres, or 1.290 pounds to the square inch,

before liquefaction takes place.

Care of the refrigerating plant is the

hardest duty that a marine engineer has

to perform to-day. This one, like nearly

all other passenger ships, carries many
tons of fresh meat as cargo. A failure

of the refrigerating plant means the loss

or serious damage of the whole of the

perishable goods on board.

People who travel in railroad trains in

luxurious ease seldom think about the

hard work, an.xiety and exposure gone
through by the men who are producing
the motive power in the locomotive in

front. It is the same with sea-going pas-

sengers. While lounging on the snow-
white deck or sleeping in their comfort-

able beds, they are scarcely aware that a

small army of men are toiling in the

lower strata to keep up the steady throb

of the engines that keep the ship forging

ahead with unabated speed.

The motive power of the Britannic is

manned by si.x engineers, one boiler-

maker, five greasers, two refrigerator at-

tendants, twenty-one firemen, eighteen

coal trimmers, two storekeepers and one
winchman. There are eight double-ended
boilers having in all thirty-two furnaces,

which burn about no tons of coal a day.

The engineers and firemen keep watches
of four hours on and eight off. Each fire-

man fires about 5 tons of coal per day,

but merely throwing the coal into the fur-

nace is a small part of his work, as slicing

and forcing the fires has to be kept up all

the time.

In closing this letter I wish to bear
testimony to the rigid cleanliness and
perfected discipline which prevail. I have
failed to notice the least disagreeable odor
in any part, although I have been all over
the vessel. Once a day a bugle is sounded
and certain men rush to the water-tight

compartments and close the doors. The
captain appears to spend all his time on
the bridge. I have not seen him in the

saloon or on deck. A. S.

S S i
Some of the master mechanics and

traveling engineers who think beyond
next week, are of the opinion that, on the

very large freight engines at least, it may
be advisable to employ an extra fireman
to assist the regular fireman, and also

help to watch signals.



September, i8 LOCOMOTIVE ENGINEERING. 411

The Qrand Trunk's "999."
This is a very powerful engine, even for

these days, with its 20 x 26-inch cylinders

and 200 pounds worl<ing pressure.

The total weight in working order is

165.990 pounds, of which 124.990 pounds

are on drivers.

The steam ports are rather large, ijs x

20 inches, with 5}^ inches greatest valve

travel, i inch outside lap, '/s inch inside

clearance, and valves set 1-16 inch blind in

full gear, with J4-'nch lead at 6-inch cut-

off in forward stroke.

Driving journals are 9J-2 x 12 inches,

with main crank pin 6J-^ x 6 inches.

The boiler is 62 inches at first ring;

thickness varies from 21-32 to yi inch.

Horizontal seams are butt joint, se.xtuple

riveted, witli welt strip inside and out;

circumferential seams, double riveted. The
crown staying is radial, with ij^-inch

stays.

There are 291 tubes. 2 inches in dlam-

In the Navy.
BV W. DE .S.\NN'0.

While looking over a late number of

Locomotive Engineering, I noticed

mention being made of the U. S. S. New
Ironsides, in quoting the ballistic force

of the old smooth-bore guns. As I had

the honor of serving on the above his-

toribal ship, no doubt an article on man-
of-war life may interest some of the read-

ers of the greatest railroad paper ex-

tant.

In this article I may talk to men who
know more about the subject than I do;

at the same time there are those who do
not know anything outside of railroad-

ing.

Along in '60 I became ambitious to be an

engineer in the navy; like the tinsel of the

circus, the gold lace of the navy took a

strong hold on my fancy. My maternal

grandfather was a privateersman in 1812,

and was one of the Dartmoor prisoners.

boy sitting next to me (poor boy; he has

been blind tor forty years), I might have

passed all right. At all events I was

determined to g'o to sea, and wanting

to pick out my ship, I tried the Pow-
hatan, then at Philadelphia, but it was

no go.

The only chance for me was to go to

the naval rendezvous and ship for general

service, which I did as a second-class fire-

man; and was sent on board the Guardo,

with my bag, hammock, tin pot, pan and

spoon; a full-fledged Yankee tar—more
tar than gold lace. The New Ironsides

being about r.eady for sea, I was drafted

for her; she required a force of fifty fire-

men and coal-passers. The late Harmen
Newall was our chief engineer; one of our

assistant engineers was the late N. B.

Littig, who was afterward acting chief of

the Oneida, and was lost on her in Japan

since the war. My being a machinist

secured me the rating of oiler soon after

THE GRAND TRUNK'S -J'JU.-

cter, giving 2,269.63 square feet heating

surface, and a total heating surface of

2,-40.63 square feet; grate surface, 3344
square feet.

The tender carries 4.500 gallons and

20,000 pounds of coal.

Piston rods and valve stems are packed

with U. S. Metallic Packing Company's

packing.

There are three 3-inch Coale safety

valves, one muffled, two encased; Detroit

triple sight-feed lubricator, with Tippett

device.

American outside equalized brake on all

drivers. Westinghousc automitic air brake

for engine, tender and train; 9^-inch air

pump, also air signal. Houston pneu-

matic Sander is used in sand box. A 6-

inch Crosby chime whistle and two Asli-

ton steam gages about complete the equip-

ment.

It is stated over go per cent, of the parts

of this and other standard engines built

by this company (the Schenectady Loco-

motive Works) are interchangeable.

My elder brother was in the navy on the

coast of Africa and in the Mexican war;

and myself spending a great deal of my
boyhood days at the naval rendezvous in

Philadelphia, I was decidedly webfooted.

I started to post up; but, like all things

done in a hurry, my studies were not

thorough; at all events I applied for

examination, and was ordered before the

board at Brooklyn Navy Yard. The
board consisted of Chief Engineers

Shock, Garvin and Whipple. Yes, they

"bilged" me on mensuration; and right

here I may say, it was a well-known fact

that a man who could "pass the board"

while the late W. H. Shock was presi-

dent of the board, had to be up to the

standard. And that was all right, as it is

safe to say the old navy produced better

engineers than the "academy" is turning

out to-day.

Perhaps if I had not passed so much
of my time, while in school, drawing

locomotives and ships on my slate, and

in trying to make life a burden for the

we went to sea, and I served as such on

her during the operations in and around

Charleston harbor. It was during the

attack on Fort Sumter and the batteries

in and around the harbor that we were

directly over an old boiler charged with

800 pounds of powder. This toy was

planted for the especial purpose to "hist"

the Ironsides, and was connected by wires

with a battery on shore. I have since

read statements from the man who was

manipulating the wires, that the thing

would not go off when they wanted it to.

I might add that if the wires had worked

all right, some other fellow would have

to tell you about it, as there were five

hundred of us who would never have had

our names on the pension rolls.

Now I am not writing the naval his-

tory of the rebellion, and am only telling

some things of a personal character, ex-

periences, etc. In the next article I will

go into details as to the duties, risks and

disagreeable part of the engine and fire-

room force.
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Another Oldtlme Engineer, Julius B.
Man ley.

Through the kindness of one of our

readers. Mr. John Benedict, we are able

to show one of the oldest engineers in

New England. The house, too deserves

mention, as it was built before the revolu-

tion, and is still standing in Stepney.

Conn.

Mr. Julius B. Hawley is now in his

eighty-first year. In 1839 he worked with

the civil engineers laying out the Housa-
tonic road, from Bridgeport to New Mil-

ford, Conn., the first in that section.

This section was finished in February,

1840. and a free excursion train run.

which smashed several legs and arms,

owing to the cars running away when
uncoupled.

Mr. Hawley was one of the firemen on

the first engine (for they had two at that

though they must have always been there,

and the record of Mr. Joseph Clark in

his application for membership in the

Sons of the Revolution, could probably

give heavy odds to most of them.

A newspaper, at the time he was dined

at the Murray Hill Hotel by the officials

of the road, relates this anecdote: *'He

was met in Bridgeport by e.t-engineer

Sam Rand and others, and on the way
ihey built the road all over again, talking

ot old times. The first trainman who
passed through the car was a brakeman,

and Mr. Hawley offered his pass. 'That's

the brakeman,' said Sam Rand.

"'Oh, is it: thought he must be the

conductor, he had so many buttons.'

"W'hen the actual conductor appeared,

with gilt buttons and gold band on his

cap. Mr. Hawley asked if it was President

C!;:r;:.

Mil. JUI.ItS l:. U.iWLEY.

time on this road); Hank Kimball was

the other.

He also helped construct the line from

Bridgeport to New York, and ran the

first train between these points, on De-

cember 26, 1848. Two days later he ran

the first train from New York to New
Haven, which was the beginning of what

is now one of our most important roads.

Mr. Hawley tells how once, on the old

Housatonic, in about 1842, he was snow-

bound for three days at the upper end of

the line, and no one knew where he was

till he got back. The telegraph and tele-

phone weren't used in those days.

Mr. Hawley, his brother, .\bel W. Haw-
ley, and his brothers-in-law, Joseph and

John Clark, were all closely connected

with the early history of the Housatonic

and New Haven railroads.

These families drte back so far In the

history of New England that it seems as

" 'No, it's the conductor,' Rand told

him.
" 'Gosh,' said Mr. Hawley, 'if that's the

conductor. I'm afraid when I see the pres-

ident I'll go blind.'
"

i i s
The latest comer in the field of elec-

trolytic reduction of refined copper is

the Raritan Copper Works, of Perth

Amboy, N. J., who are about to erect the

largest copper refinery in the East. They
have contracted with the Westinghouse

Electric and Manufacturing Company for

three 600 K. W., 150 volt, engine-type

generators, 150 R. P. M., with a nine-

section switchboard for electrolytic ser-

vice, and the operation of two 75 K. W.,

220 volt, engine-type generators, which

will be used for lighting and power ser-

vice. The installation will be the most
complete of its kind in the world.

Fads and Fancies of Locomotive
Building—No. 9.

This is a composite locomotive, being

a cross between a Fairlie, Mason. Shaw
and a few others, and not a whit better

than either, if as good as the first two.

In the Mason of this type the drivers

are grouped in a flexible truck which car-

ries the cylinders. In this the cylinders

and boiler are carried on the main frames

separate from driving truck, the flexibil-

ity being obtained by making the drivers

in a truck which can move in a different

line from frame. The various levers,

arms and wing-wongs are the compen-
sating devices for taking up varying dis-

tances between pistons and cranks and for

transmitting the power.

The excuse for this type of engine was

that a powerful engine was needed for the

heavy grades, and flexibility was neces-

sary for the sharp curves.

In addition to the other contraptions,

it is an eight-cylinder compound of the

most complicated type, the low-pressure

cylinders being outside and around the

high-pressure cylinders—similar, as far

as condensation goes, to putting them in

a refrigerator. The high-pressure cylin-

ders are 13 and low-pressure 28 inches in

diameter by 24-inch stroke. Steam pres-

sure, 180 pounds. Weight in working

order, 130 tons.

Three of these were built by the Rhode
Island Locomotive Works, from designs

of Mr. F. W. Johnstone, superintendent

of machinery of the Mexican Central

Railroad. The design is certainly very

ingenious, but it is an awful affliction for

any locomotive to carry around—when it

runs.

One of our friends was visiting the

roundhouse a few years ago, and had

hoped to ride on one of the curiosities.

So he asked a man who was working on

one of them when she went out next.

The man looked all around to see who
was near, and finally said, "When the di-

rectors meet again," which indicates they

are not a howling success.

S S i

The St. Louis Railway Club held its

June meeting aboard of a steamer by
courtesy of the Wiggins Ferry Company,
on which occasion business was com-

bined with pleasure in a way entirely

novel to club work. The paper read be-

fore the club at that meeting was en-

titled "Recent Improvements in St. Louis

Ferries,'" and the management of the

above ferry company did a very graceful

thing in e-xtending their hospitalities to

the club on its consideration of a subject

directly in touch with their business..

Aside from the refreshments served, the

opportunities given the members to in-

spect the difl'erent railway lines entering

St. Louis on both sides of the "Father of

Waters," made the June meeting a day

that the club will not soon forget.
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Peculiar Locomotives.

Our friend Mr. Henry C. Frazer, in-

spector for Westingliouse Air-Brake

Company at San Francisco, Cal., sends

us photographs of two old-timers he

finds on the Pacific slope. They are the

property of the Oakland Nail Works,

Oakland, Cal., and have not been used

since the mills burnt down, about five

years ago. He says:

"The engine with the single pair of

driving wheels was built by M. W. Bald-

win, at Philadelphia, some time in the

forties. The writer of this remembers

this engine as far back as 1854. The en-

gine was then running on a little railroad

in Lancaster County, Pa., which was

called the Strasburg Railroad, and was

about four miles long, connecting Stras-

burg with Leaman Place, a station on

the Pennsylvania Railroad. The name of

the engine at that time was the 'William

Penn.' It was quite a grade up to Stras-

burg, and the writer well remembers how
they used to let her out on the main line

of the Pennsylvania Railroad to get a

run for the hill, with her little old four-

wheel cars. Two was her train, and I

have seen her come back lots of times to

get another run for the hill, or the 'bank,'

as our English friends would say. At
that time she had an old balloon stack,

two pumps, an old square sand box and a

very dilapidated cab.

"In 1865 the writer was an apprentice

in the Norris Locomotive Works, at Lan-
caster, Pa. Edward Norris bought this

engine at that time. The Baldwin firm

"When the writer came to California,

in 1881. this engine was used to do the

switching around the Sacramento car

shop. In 1883 she was in the 'bone yard.'

"About 1885 she was rebuilt, about $800

worth of work done on her, and sold to

the Oakland Nail Works for $1,000. Mr.

A. J. Stevens, then S. M. P. and M. of

the Southern Pacific, took off the old

square sand box and put on the present

one with the bell on top of it; also put on

works into a large gear fastened on the

forward axle. Two middle pair of driv-

ers have blind tires. The reverse lever is

fulcrumed above the quadrant, conse-

quently the quadrant is U-shaped. There

are two checks, but no way of feeding

boiler. I think it more than likely there

were injectors on at one time. The en-

gine was never of much use at the Nail

Works, as the wheel-base is too long for

the short curves in the yard."

.\X OLD N0R11IS-"WILHAM TENN."

a new cab, injector on left side, but left

the balloon stack on. The straight stack

was put on by the nail company, and, by

the way, it is large enough for a 22-inch

cylinder. The name was changed to the

'Dude.' About one year ago this engine

was fired up and moved about the yard.

The smoke arch door has on it: 'Rebuilt

by Ed. Norris, 1865, Lancaster, Pa.'

"I cannot give you any history of the

A NOXDESCUII'T.

had built a new engine for this road.

'William Penn' was brought to Lancaster

and rebuilt. The driving wheels were

made solid at that time—about the only

change that was made on her. The en-

gine had the old 'V-hook' motion, and it

is still on her. In January, 1886, this en-

gine was shipped around the 'Horn' along

with six eig'ht-wheelers for the Western

Pacific Railroad. This road is now part

of the Southern Pacific system.

other engine. I rather think, however,

that it was built by some San Francisco

firm, a few years ago—probably the

Union Iron Works or the Risdon Works.

As the engine has the link motion, it is

more than likely that it is not very old.

It is four-wheel connected; the cylinders

are back at the firebox and the main rods

work on cranks that are fastened to a

shaft running under the smoke arch. This

shaft has a gear on it, and this in turn

Railroad Men Are Not Tramps from
Clioice.

Mr. J. H. Goodyear, who has been do-

ing some quiet investigating along this

line, has looked up the facts concerning

the men who have applied for work, and

the results are briefly summed up as fol-

lows. These figures demonstrate:

First—By the percentage of Ameri-

cans, that the men tramping the country

are not foreigners.

Second—The average age, that they are

not men who have outlived their useful-

ness as locomotive engineers.

Third—The average hight and weight,

that they are physically fit.

Fourth—Percentage of those married,

that they are not tramp engineers from

choice.

Fifth—The general average showing

length of' service with the first railway,

also the great percentage of men having

worked for but one road with such a good

average service as 10 years 8 months;

that there is something radically wrong

with the present system of handling en-

ginemen.

This is food for thought for all those

who have charge of men. and it is to be

hoped that some practical remedy may
be devised. It will be better for all con-

cerned. Mr. Goodyear's deductions ap-

peared in the Railway Age.

s i s
In speaking of the horseless carriage, in

the June issue, we neglected to give the

full name of Mr. Weiss, and several letters

of inquiry from those who saw the article

have been wandering over the country

trying to find the right man. Letters ad-

dressed to Mr. Geo. L. Weiss, Cleveland,

O., will reach the right party and bring

information about this interesting vehicle.
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Texas & Pacific Ten-Wheeler.

Rogers Locomotive Company have just

completed one of the ten engines they arc

building for the Te.xas & Pacific Rail-

road. They are ten-wheel freight en-

gines as shown, have 19 by 24-inch cylin-

ders, 57-inch drivers and carry 190 pounds
of steain.

Some of the specifications follow:

Weight on driver, 98,000 pounds.

Total weight, 130,000 pounds.

Firebox, 33^^ by 102 3-16 inches.

Tank capacity, water. 4.500 gallons.

Tank capacity, coal, 12.000 pounds.

The brakes are Westinghouse-Ameri-
can. bell ringers and packings are of

United States Metallic Packing Com-
pany's make; injectors, two No. 8 Moni-
tors; Gould automatic couplers, Coale's

muffled safety valve, Houston's double
sander. Star steam gages, Nathan No. 9
triple lubricator. Tires are partly La-
trobe and partly Standard Steel Company.
They have Pyle electric headlights.

a dollar for a show at the bill of fare and

then see how much you can eat for your

money.

One of the very enjoyable features of

this train is the library. Shortly after the

train starts, a porter delivers to each per-

son a printed list of the books on hand

—

about one hundred—giving title and

author's naine. Passengers select books

from the list, the porter brings them, and

they can be kept during entire trip if

wanted. I noticed that every woman on

the train patronized (his library, as did

most of the men.

The engines used make the time easily,

although it is fast for the country tra-

versed. Engines that pull this train at

night are equipped with electric head-

lights.

Electric fans are used in dining cars,

which keeps them cool without opening

windows and admitting dust.

This limited train is limited only in

name. It costs nothing extra to ride on it.

The Birthplace of Railroads.

"When I was olTice boy for the Hous-
alonic road in 1847," said Mr. Joseph

Clark, "we had a little office over a

jewelry store in Bridgeport, and the civil

engineers who were running the line used

to come in to report and make plans.

"One day they sent me out for a map
of the United States, and after studying it

over. Col. R. B. Mason stuck his com-
passes in Chicago and swept a circle on
the map. 'It's the center of the country,'

he said, 'and the coming railroad center.'

"They drew lines radiating from Chi-

cago and forming what proved to be the

starting of the Illinois Central, Lake
Shore & Milwaukee and what is now the

Chicago, Rock Island and Pacific. These
men were instrumental in building them,

and Col. Mason was afterwards Mayor
of Chicago."

This indicates that there are always men
who can grasp an opportunity when it is

offered. These men get to the front.

TBN-WHEBLEI: lul: TI.X \S \ IWCIFIC K.ilLWAT.

"The Rocl<y Mountain Limited."

The above name has been given by the

Rock Island road to a train they have

put on this season, running from Chicago

to Denver, 1,082 miles, in twenty-eight

hours.

To those of us who crossed the plains

in the seventies, with two and a half days

via the K. P. from Kansas City to Den-

ver, it seems a long step in advance to be

able to leave Chicago at 4.30 P. M. one

day and be in Denver the ne.Kt evening at

8 o'clock.

On a recent trip the writer had the satis-

faction of traveling via this train. The
train itself is all that can be asked, new
sleepers, without smoking compart-

ments; a separate smoking car with

wicker chairs and leather upholstery for

mankind's comfort, and a dining-car ser-

vice that is beyond criticism—one of the

kind where you order what you want, eat

it like a civilized human being and pay

for it. The other kind is where you pay

It does only a long-haul business, how-
ever. With it the Rock Island people

have removed all the dread of crossing

the plains. Oh! the plains are fast dis-

appearing, and from Omaha to Denver
is a vast green pasture, where it is not a

corn or wheat field. Given a fast train

over good tracks, no anxiety about meals,

plenty of time to eat and enjoy, and a

good book, and where are the plains?

I was in Africa all the way across the

plains. Haggard and I were just naturally

licking whole impis of Zulus, by contract,

to say nothing of side ^hows of other

smaller tribes that we finished off with

knob-kerries while resting.

I got separated from H. Rider in the

last fight and found myself confronting

old Cheloway himself. He grinned,

lowered his war club, leaned toward me
and said: "We're three miles from Den-
ver, sah!" and then he hit me a swipe

with a brush-broom. I didn't see any

plains. J. A. H.

A Qood Record.

The following letter from Mr. Geo. E.

Kennedy, S. M. P. of the Oeste de Minas
Railway, Brazil, speaks highly of the

wearing qualities of the engine referred to.

Some of the details of the engine follow

the letter.

S. Joao d El-Rey. June 17. 1898.

Ao Snr. S. M. Vauclain. Baldwin Loco-
motive Works, Philadelphia, Pa.:

Dear Sir—Enclosed you will find an

account of kilometers run by engine No.

35 from the date of mounting until taken

in for thorough repairs. She commenced
running in May. 1895. the trial trip tak-

ing place on the gth, and in July, 1896. we
held her in for a slight repair—truck

wheels turned, new brasses in boxes, new
cylinder packing, metal on crossheads

and a few other small jobs—and then went

on the train again and ran until Septem-

ber, 1897, when the truck was taken out

and a spare one put under, new wheels in
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tender and otlier small repairs done.

Left low-pressure piston rod broke in

April, 1898. New rod and cover w*ere put

on, and she ran until we held her in on

the :3th of June. To arrive at the actual

number run on the train, deduct 10 per

cent, from the total, which we allow

monthly for shunting, etc. The driving

wheels were never touched nor wheels

taken out. On taking the diameter of

wheels before entering the lathe, I found

the smallest 36^4 inches, being ^-inch

wear. The directors and general man-
ager are very pleased with the engine. I

have been fifteen years in Brazil and have

not seen a narrow-gage engine beat this

performance.

Kilometers Run by Engine No. 35, i-rom

Being Mounted I'Ntil Taken In

FOR Thorough Repairs.

Firebox—38H inches long, 31^8 inches

wide.

Total wheel-base— 18 feet 2^2 inches.

Driving wheel-base—7 feet 4 inches.

Total weight, working order—43,000

pounds.

Total weight on driving wheels—25,000

pounds.

Tender tank capacity— 1.200 gallons.

Power is transmitted through a walk-

ing beam arrangement, as on the Pike's

Peak locomotives. The front truck

equalizer occupies a prominent position

in the photograph. They are Baldwins.

The necessity of eternal vigilance and
care in the inspection of switches has
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Low Cost of Repairs.

Our friend. O. M. Stewart, superin-

tendent of motive power on the Bangor
& Aroostook, sends us a photograph of

one of their ten-wheel engines, which has
has made a splendid record In low cost

for repairs.

During the year ending June 30, 1898,

engine 25, just like engraving, ran 71,296

miles, with a total cost of repairs of

4-55. or .93 of a cent per mile run.

Of the thirty-two engines, the one

upon the seat in the cab. One night En-
gineer Brown was absent from the run

and another engineer took his place.

When the crossing was reached, the new
engineer stopped and whistled and saw
a woman emerge from the shadow of the

tree.

"What's that?" he asked of the fire-

man.
"Why, it's Brown's girl waiting to be

kissed," replied the fireman, and he ex-

plained to the engineer all about it.

THIS ENGINE COST LESS THAN A CENT A MILE FOR KEI'AIItS L.\ST YEAR.

shown made the highest mileage by over

10.000 miles, and though two engines

show a lower cost per mile for repairs,

they both made less than half the mileage

this one did. When an engine is averag-

ing nearly 6,000 miles a month on a cost of

less than a cent a mile for repairs, the

power is costing very little money in this

respect. Although it is "way down
East," as Mr. Stewart expresses it, it is a

very creditable performance for any rail-

road.

Engineer Brown's Problem.

There's a romantic story in several

chapters being carried on near the main

line of the Santa Fe, between Topeka

and Emporia, and if all the facts were

known, some people would be surprised.

There's a certain engineer whom we will

call Brown for convenience; his engine

will be No. 47 for the same purpose.

Brown has been in the habit of making

a visit when he stopped to whistle for a

certain railroad crossing. He would stop,

pull the whistle, jump to the ground and

a romantic young girl would appear from

the shadow of the tree and allow herself

to be gathered in her future protector's

arms, while a shower of kisses would be

rained upon her upturned face. It would

all take but a minute, and Brown would

clamber back into his engine cab and

pull out.

This has been going on for some time,

and the fireman has become so accus-

tomed to it that he would reach over,

open the throttle and get the engine

started as the engineer would climb back

"Well," said the new man on the run,

"I guess I can kiss her as well as Brown,"

and he climbed down out of the cab, and

after the fireman had heard several loud

explosions from the outside the engineer

came clambering back to the cab, chuck-

ling to himself.

Engineer Brown was absent from the

run for several days, and when the girl

Aluminum Reducing Wheel.
Inflicating locomotives is not by any

means such a common practice as with

stationary engines, and appliances have

not been developed as in the latter case.

The use of a reducing wheel for reducing

motion between crosshcad and indicator,

is common enough in stationary work, but

not in locomotive practice, and we show
one in use on an engine of the Cincin-

nati, New Orleans & Texas Pacific Rail-

way, comtnonly known as the Cincinnati

Southern Railway.

It was used in some tests made by Prof.

F. Paul Anderson, of the State College of

Kentucky, who was assisted in the work
by two of the students.

The device recinires little explanation,

the arm from crosshead being connected

to a cord on large diameter of wheel

while the indicator cord proper goes from

small diameter to indicator drum. One
advantage is that the cord may run in

any direction in the same plane, for being

always tangent to wheel, the motion is not

affected.

This device is made by the Webster &
Perks Tool Company, of Springfield, O.

i i i
The Commissioner-General for the

United States to the Paris Exposition of

1900, Mr. Ferdinand W. Peck, sends us

translations of the rules and regulations

and the classifications, and urges the

earliest possible selection of space of

American exhibitors, as the time is lim-

ited.

i i @
The Raihi'ay Magazine, of London,

illustrates a locomotive called "Old Cop-
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How to Lay Out a Locomotive Boiler-
Method of Laying Out the Throat

She:t and Upper One-half
of Connection.

BY HENRY J. RAPS.

Fig. 6 is the front elevation of the riglit

one-half of throat sheet.

Fig. 7 is a sectional view on the line

A C, Fig. 6. Fig. 8 is a side elevation.

To lay out the plate for throat sheet,

draw at right angles with one another the

lines A B and B C, Fig. 9; 20^4 inches

from the line B C, and parallel with it

draw the line D E, which represents one-

half of the width of lower part of sheet

after flanging.

At Fig. 7 the. inner radius of flange is

2j4 inches. As the sheet is 14 inch thick,

the outer radius is 3 inches. Draw the

line F G, Fig. 9, 3 inches from the line

DE and parallel with it.

As the radius of center of flange is 2j4

inches, we have for the circumference of

quadrant 2j4 X3.1416 ^2 = 4 5-16 inches.

Draw the line HI. Fig. 9. 45-16 inches

from the line F G and parallel with it.

The width of the flange at Fig. 7 is yyi
inches minus' the radius of flange, or 3

inches equals 4;-^ inches or the width of

straight part of flange.

Parallel with the line H I, Fig. 9, and

4\i inches from it. draw the line A i. At
right angles with A i and 515^^ inches from

the line A B, draw the line if, which

represents the total length of sheet. From
i to / mark oflt the width of the wing, in

this case 13J4 inches; draw the line J K at

right angles with iJ.

From B to L mark off the hight of sheet

at center after flanging.in this case 28% in.

With C as center and radius C L (which is

28 S-16 inches) draw the arc L hi. From
LtoN mark off the outer radius of flange,

which is 3 inches, and describe the arc

A^ 0. From N to a mark off the circum-

ference of the quadrant, which is 45-16
inches, and draw the arc a b.

As the total width of flange at this point

at Fig. 8 is y'/z inches, we have for the

straight part 7H minus the outer radius

equals 7'A ~ 3 = 414 inches. As the

sheet will stretch at this point in flang-

ing, we will add '/g inch, making this

dimension 4J4 inches. Make the distance

from a to c, Fig. 9, 4% inches and draw
the arc c K. Locate the points d and e

7 inches from the point A' and draw the

arc de, locating the center of the arc 2}4
inches from the point K. Locate the

point X 2^ inches from the line A > and
2 inches from the line i/, and draw the

line xj. Make the distance from A to Y
equal to the distance from £ to and
draw the line X Y. Locate the staybolt

rivet and washout holes, completing the

laying out of sheet.

METHOD OF LAYING OCT THE UPPER ONK-
HALF OF CONNECTION SHEET.

Fig. I is a side elevation. The part to

be laid out is enclosed by the lines A B,

BC, C D and D A, the flange and lap to

be added. The distance from B to A and

-%SS-

i

fa

'%K- -*1
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from C to Z? is taken from the center of

the shell to the center of the thickness of

connection at the top.

Fig. 2 is an end elevation of one-half

of the piece to be laid out.

Divide the quadrants AB and CD,
Fig. 2, into any number of equal parts

—

in this case eight.

Draw dotted lines from points l' to 2",

2' to 3", 3' to 4", etc. Connect the points
2' and 2", 3' and 3", 4' and 4", by solid

lines.

Draw the triangles shown at Figs. 3 and

4, making the perpendiculars, or the

2" 3", Fig. S, equal 2" 3", Fig. 2, and 2'

3", Fig. 5, equal f2, Fig. 4, and draw the

dotted line 2' 3", Fig. 5.

Make 2' 3', Fig. 5, equal to 2' 3', Fig. 2,

and draw the solid line 3' 3", Fig. 5.

Proceed in the same manner with the

balance of the plate. A line drawn
through the points i' to 9' and i" to 9"

will complete the outline of one-half of

the plate; lap and flange to be added.

Should there be a double row of rivets

in straight seam, one row should be laid

out above the line 1' i". Fig. 5, and the

other below.

taken out of the hands of the men. A
knowledge of hardness or otherwise ol

the stone, or, indeed, of speeds for same,

does not enter into the question; it is

simply one of knowing when to true il

up that we have to deal with. That is the

point that all seem weak on, they evi-

dently don't want to know when it is

time to get a true face on it. The same
old feeling governs to-day as at the

period when we were doing time as a cub.

It was the rule in that shop that the ap-

prentices should take turn about at turn-

ing off the grindstone. On one occasion

lines b c and e f, equal in length to the

line B C, Fig. i. Make the bases of the

triangles on the line a b, Fig. 3, corre-

spond with the solid lines drawn across

Fig. 2, making, 61, 62, b3, etc., Fig. 3,

equal in length to i' i", 2' 2" and 3' 3",

etc., of Fig. 2. Connect the points ci, C2,

C3, etc., of Fig. 3, by solid lines.

Make the bases of triangles on the line

de, Fig. 4, correspond in length with the

dotted lines drawn across Fig. 2, making
ei, e2 and e3, etc., of Fig. 4, equal to

l' 2", 2' 3", 3' 4", etc., of Fig. 2. Connect

the points fl, f2, (3, etc., by dotted

lines.

To lay out the plate, draw the line

l' i". Fig. 5. making it equal in length to

CI, Fig. 3. Make 1" 2", Fig. 5, equal in

length to i" 2", Fig. 2, and l' 2", Fig. 5,

equal in length to fi. Fig. 4; draw the

dotted line i' 2", Fig. 5. Make i' 2', Fig.

S, equal in length to l' 2', Fig. 2, and

draw the solid line 2' 2", Fig. S- Make

The Shop Qrlndstone.

Since the day when "Chordal" gave

us that accurate picture of the shop

grindstone with its rugged and furrowed

face, surrounded by fiends with the one

purpose of making it worse, there has

been very little improvement in the care

of that necessity of every machine shop.

The advent of emery wheels rather aggra-

vated the situation than otherwise, for the

reason that the latter takes the attention

of the better class of workmen, and thus

leaves the stone to the care of those that

have no interest in its well-being, and it

is allowed to make its patient cycles until

the flanges appear flush with the cutting

face, and even above it.

It is one of the things that no one has

yet explained, that a shop having no

other loopholes for fair criticism will al-

most invariably go down on the grind-

stone question, and that, too, in one case

we know of, where all tool grinding is

when our Saturday arrived to do the

truing act, we laid off to go to a funeral

or something, and each succeeding Satur-

day some one of the other fellows had a

like duty to attend to; the meanwhile the

old stone was losing money for the com-
pany at every revolution. Our turn came
again, and we had to true up one of the

worst cases of grindstone it was ever our

misfortune to look at. and all on account

of our misdirected diplomacy. It was such

a laborious job that we have been forever

disgusted with the sight of a stone that

don't run true. There was no laying off

thereafter to avoid a disagreeable duty

—

the foreman learned the combination and

broke it up. The efforts of the cubs to

avoid the job had the effect of introduc-

ing an automatic truing device in that

shop, and the old gas-pipe tool for truing

was laid away forever, as it should be, in

every shop where apprentices are ex-

pected to use it.
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Tool for Turning Sharp Flanges.

Many attempts have been made, from
time to time, to turn oft sharp flanges

without taking the wheels from under en-

gine.

Failure has been due to several causes—
principally, we believe, because of too

elaborate fixtures and the attempt to turn

tire while engine was in service, scraping

off a little at a time.

The device here shown is in use at the

Salida, Col., shops of the Denver & Rio
Grande road, and was built by General

Foreman Owen Owens. The clamps for

lower rail of frame are very heavy, and
the tool is held down by an ordinary

screw jack. The end of the clamped piece

is beveled just enough across the end to

compensate for the taper of a main rod
key, which serves to force the tool up to

its work.

When the tool is set, the engine is

An Improvement in Side Sheets.

Most motive-power men have had their

share of trouble from leaky side sheets.

They know that weeping staybolts means
a constantly increasing cause of trouble

until there are cracks enough to demand
a new sheet. This trouble commences, and
is confined almost entirely to that part of

the sheet actually in contact with the lire.

In ordinary practice the staybolts are

riveted up on the inside enough to upset

the bolt in the hole—this puts a strain on
the sheet around each bolt. The action

of the fire on the bolt tends to heat it to

a higher temperature than that of the

sheet around it—less water to keep it

cool. When cooling off there is a dif-

ference in the contraction between the

sheet and the bolt—hence the usual crack-

ing between bolts.

On the Rock Island road they are using

"cupped" or depressed sheets, which sev-

The Rock Island have over a hundred
engines thus ecjuipped, giving the best of

satisfaction—some of them in use over

three years. In the early stages of the

experiment. Superintendent of Motive

Locomotive Engineering
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TOOL FOR TURNING SHARP FLANGES.

pulled backward, on straight track, by an-

other engine, and the wedge is driven up
so as to insure a cut.

No trouble is experienced in properly

shaping up a sharp flange in from fifteen

to thirty minutes.

Link Motion Models.

The makers of the Locomotive Link
Motion Model have advanced prices to us

so that we are compelled to make the price

$75 instead of $60 as heretofore. We
have recently filled an order at the old

price to avoid disappointing our friends,

but cannot do so in future. Just note

that it costs $75 from now on.

eral years of service show a cure for the

troubles enumerated above. The side

sheets are cupped under a punch before

the holes are punched out, the depres-

sion usually being equal to the thickness

of the sheet. When the staybolt is

riveted up in this depression, there is not

the same tendency to rupture the sheet as

with a straight sheet. The head of the

bolt is back from the fire, and there is

enough elasticity in the plate—due to the

cupping—to allow the sheet and bolt to

follow each other when contracting and
expanding. The bolt heads and depres-

sion around them are found to coat over

with soot, showing that the action of the

fire is not so intense there as on more
exposed part of sheet.

Locomotive Engineering

CUrPED SIDE SHEETS.

Power Wilson had one engine turned out

with one cupped and one plain sheet for

trial. The cupped sheet is still in service,

giving no trouble, while the other sheet

has long ago been replaced.

The Big Four road are also using this

device, we are told, with good results.

Our advice to master mechanics sub-

ject to this kind of grief would be, to try

the cupped sheets. The cost of cupping

is from $3 to $5 over cost of ordinary

straight sheets—a very small sum com-
pared with the cost of "tinkering" side

sheets.

Those interested should correspond

with Mr. Wilson for further information.

We believe the scheme is patented.

The lively export trade indulged in by our

locomotive builders continues to hold up

to the pace set, without any near prospect

of a falling off in orders. A recent award

of contracts for China and Russia has evi-

dently stirred up the English builders to

renewed efforts to put their plants in a

condition for competition with the Amer-
ican locomotive manufacturer. To this

end enlargements and increased facilities

for meeting the requirements of short-

time orders are under way, with the idea

of reclaiming some of the trade diverted

this way. This will be successfully done,

we believe, in a very small measure only;

for once established, the balance of trade

is likely to remain in our favor.

When it comes to enthusiasm and per-

suasiveness it is hard to beat a railroad

man. The other day Lieut. Hobson, of

Merrimac fame, went to Glen Ridge,

N. J., to pay his respects to Mrs. Samp-
son, but he couldn't remain in obscurity.

Engineer Locke recognized him and in-

sisted that he ride with him in the cab,

and he did, thanking Locke for the privi-

lege. When he got back to Hoboken, he

found flags arched to receive him and an

appropriate motto. He won't forget the

railroaders for some time.
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Practical Letters from Practical Men.
^"T

All letters in this Department must have name cj author attached.

Saving Oil at Expense of Coal—Engine
Repairs.

Editors:

An article in the May issue of Locomo-
tive Encineebing on "Tlie Abuse of

Engine Oil," written by Mr. J. S. Patter-

son, of Cincinnati, O., will no doubt at-

tract the attention and no little comment
from the reading and thinking rail-

way men of the country. I say thinlting

men, for men in the locomotive depart-

ments of this country, unlike soldiers in

the armies, have the undisputed right to

think, and should think hard on cjues-

tions pertaining to the use of oil and coal.

While, as one of our generals in the army
once said, "A good soldier has no right to

think; his only right is to obey orders, let

the result be what it may," I am glad rail-

way men are not like soldiers in this one
respect, for thought on the handling of

locomotives and the use of oil and coal

to the best advantage, is essential to the

success of all railroads.

Mr. Patterson, in referring to the per-

formance of engines on oil, on the Hous-
ton & Texas Central Railway, as shown
by the superintendent of motive power
and machinery of that road, seems to ad-

vocate the same theory as the war general,

in regard to men running engines. He
says, "In the writer's opinion, there is not

to-day a locomotive engineer, nor those

who ran engines before the flood, that

knows just how many miles or how far

they can run a locomotive with one pint of

oil." Let this be as it may, it would be a

poor man indeed who could not tell how
far he ought to run to the pint of oil, being

governed by the weight and speed of train.

Mr. Patterson, while doting on the oil

records made by engineers on the Hous-

ton & Texas Central Railway, might just

as well have said (for he would not have

been doubted any quicker by practical

men), that, in his opinion, there is not

an engineer running an engine to-day

that knows just how far he can haul a

train of a given weight, with a tank hold-

ing 3,000 gallons of water and carrying

six tons of coal; or that a practical en-

gineer could not make the time on a

forty-mile schedule without the aid of an

indicator in front of him to tell just what

speed he was making while train was in

motion. An engineer who cannot do

these things is not "master of the locomo-

tive." Skill is the result of practice, and

good judgment is essential in the proper

handling of a locomotive. Economy of

oil and coal and good wear on machinery

are the results of skill and good judg-

ment put into practice.

At this day and date, wht.l seniority

and not merit rules on most roads, all

who sit on the right side of locomotives
are not competent to make oil records

and save coal, which represent, to a great
extent, the company's money. Engineers
competent to save money by saving oil

and fuel and protract the wear of en-
gines by proper handling are, however,
the rule. Like men at the head of our
locomotive and other departments, good
engineers are "born such," and polished by
strict application to duty and hard study.

Mr. Patterson further says, "The slush-

ing of oil into a pair of cylinders that are

mechanically out of shape, by engineers

Small handle to turn

bushing with
I ^J 1 Pips

nozzle
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BOILER WASHER NOZZLE.

that carry more water in the smokestack
than in the boiler, will not cure the de-

fects." Defects of this nature are the

direct results of incompetency. Why run

cylinders that are mechanically out of

shape? This is encouraging incompe-

tency and aiding extravagance. Why put

men in charge of engines who carry water

in smokestack instead of boiler, thereby

killing the steaming power?
How often have we seen engines just

out of the back shop, wilh cylinders newly
bored out. put mechanically out of shape

the first fifty miles they are run—the re-

sult of not getting suflicient oil to fill up
pores in the iron left open by tool marks?

This is one place where the slushing of oil

spoken ofT by Mr. Patterson would be an
advantage for the first twenty-five or fifty

miles.

The mileage plan of lubricating loco-

motives is a good plan. But is it a cor-

rect plan, as applied to most roads, or the

most economical plan, as to the amount
of coal used per mile? Will some theorist

who thinks the miles run to the pint of oil

are unlimited please tell us what the rela-

tive effects on the wear of machinery and
the consumption of fuel are, compared to

the cost of each? The old rule of so many
cars for a certain class of engines, regard-

less of contents, was a train; to-day it is

so many tons to a certain class of engines,

regardless of cars; therefore the lubricat-

ing of engines by the tonnage plan would
be a more correct plan than the mileage
plan. All practical locomotive men will

agree that the higher the rate of speed
attained and the heavier the train, the

greater the degree of friction to be over-

come by oil. An engine running twenty
miles per hour with light train will not
necessarily use as much oil as an engine
running fifty miles per hour with heavy
train.

Usually when valves, valve yokes and
eccentric straps and rocker arms break,
it is directly caused by insufficient lubri-

cation.

Making a good showing on oil—that is,

one that is too good for the coal bin

—

and losing sight of the wear on machin-
ery and cost of running repairs on en-

gines, is a matter that can be indulged in

too freely for the best interests of the

stockholders.

Geo. E. Bradford.

Coviiigto)!, A'v.

i i i
Connection for Boiler W«i her Nozzle.
Editors:

I send you a sketch for boiler washers,

hose and nozzle connection, which allows

the free use of nozzle without the labor

of twisting hose around. It also obviates

the necessity of leaving coupling free to

turn and getting wet all over. This ar-

rangement makes a tight joint and allows

the nozzle to turn free and easy. I give it

to Locomotive Engineering for others

to see and use. It is easy to make and
not expensive.

.\. J. Edmonds,
Roundhouse Foreman.

Mason City, /a.

Little devices like the above increase

the amount of work done as well as the

comfort of the men.
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Relief Valve In Dry Pipe.

Editors:

It has been suggested to the writer that

the proper place for the ordinary relief

valves so commonly used is not in the

steam chests, but in direct connection

with the dry pipe, one valve of proper

dimensions being used instead of two.

Fig. I shows a form of the idea, in which

F" is a pipe screwed into the stand pipe U,

and passing by a suitable stuffing box

through the back boiler head, with the

relief valve IV on the outer end.

The advantages claimed are, that when

steam is shut off the air is drawn through

the hot boiler and dry pipe, thus having

its temperature raised to a degree that

avoids chilling the chests and cylinders,

and thereby causing undue condensation

when the steam is again admitted; that

less dirt and dust are drawn in to cut the

wearing surfaces, and that a neater and

simpler effect is obtained, together with

stronger chests and greater freedom from

Lubricating Iron and Steel Axles.

Editors:

The requirement of fast and heavy

traffic on roads of the present, and the

successful handling of same, should pro-

duce a careful supervision of material

used in all journals of locomotives and

cars. We have had extensive trials of

steel to replace iron in axles, pins, pis-

tons, etc., and while successful in a gen-

eral way, there have been serious objec-

tions to its general use caused by hot

journals. Steel in either axles or pins

will run very well with a brass bearing of

soft, tough brass, with or without bab-

bitt, and with hard brass babbitted or

tinned, but gives very poor satisfaction

with hard or brittle brass alone.

Iron journals give best results with

hard, tough brass, but will run very suc-

cessfully with any ordinary composition

of dense or fine-grained brass. The na-

ture of iron being fibrous, it conforms

more readily to its bearing, and it is

Locomotive Engineering
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Fig.JI

RELIEF VALVE IN' DHT PIPE.

leakage. Is this idea new or old, and if

ever tried, with what results? Let some

of the readers of Locomotive Engineer-

ing express their opinions.

Fred E. Rogers.
Corning, X. V.

Get the Bottlejack.

Editors:

Seeing in the Locomotive Engineer-

ing of April an amusing incident of the

mechanic's mate who was told to get the

maul, and took the order to get them all,

called to my mind a case similar, where

one of our mechanics told his mate (whose

name was Jack, and a new beginner) to

get a bottlejack. Jack off with all haste,

and after a diligent search up and down

the drain amongst the grass he came back

with a pint and a half bottle. His mate,

like Homer, not being the best tempered

man in the world, you may guess the re-

sult at seeing his mate with a bottle to

make a lift with, especially as it was

empty. Had it been full of its original

contents it may have smoothed matters.

I). H. Stewart.
rcnrUh, N. S. If.

g i i
Practical men have practical ideas which

may help others. Send us yours, and

fign your name.

found that the dark substance adhering

to an iron journal is somewhat of a lubri-

cant.

Steel is of a crystalline nature, and, be-

ing liard, it is much more difficult to come
to a perfect bearing, and is more liable to

heat. When heated it is much more diffi-

cult to cool than iron. While being an

advocate of steel where it can be used, I

believe iron gives the best results for

journals. Both metals have many feat-

ures in common.
A steel pin breaks at the same point an

iron one does, likewise an axle, and it

will be found in most cases that the

broken pin has at some time been hot.

The heating of a pin to any great extent

is a serious cause for thought. Being

pressed in the wheel very tight, that part

of wheel fit is held or compressed to its

size, and the part of journal is free to ex-

pand with heat. This causes an uneven

strain on metal at the hub or separating

point of expansion. While this may be

very little, still it affects the life of metals.

The different natures of steel and iron

can be observed in turning pins or axles.

Iron will show a clean, clear shaving

from tool, but with steel you will see the

shaving brittle, snappy, and often a spark

and explosion from tool caused by burst-

ing globules of the metal. In lubrication,

which is a closely watched expense at

present, the iron will absorb a percentage

of oil to its surface, or the fibrous nature

of it will allow the oil to retain its lubri-

cating qualities to a better advantage

than will the hard, denser metal of steel,

which has no affinity of retaining any sub-

stance like oil to its surface. With the

proper composition of brass in bearing

and iron journals, the oil question is

easily solved.

J. J. FtVNN.
Louisville, A"v.

High or Low Steam,
Editors:

Doesn't it seem as though there was a

little too much variation in railroad prac-

tice regarding steam pressure for the

same work? Rather looks as though

every new engine was an experiment and

they want to go as high as they can. I've

no objection to high-pressure steam in its

right place; but is its right place on loco-

motives with simple cylinders?

In stationary practice they rarely use

over 125 pounds of steam on simple engines,

using compounds for higher pressure.

In railroading we use simple engines with

as high as 185 pounds pressure. Of
course the two cases can hardly be com-
pared, but I doubt if it is economy to use

such high pressure in simple engines.

They do more work, I hear someone say.

Not always, although there is no doubt
they are capable of doing it; but in many
cases it isn't necessary, and the high pres-

sure goes for naught.

On a road near here they have two
classes of engines, the only difference be-

ing that one has sH-foot wheels and car-

ries 140 pounds; the others were 6-foot

wheels and carry 180 pounds. The fast

runs are given to the last named; but

when for any reason they are not avail-

able, one of the "140-pounders" is hooked
on and makes the time all right. The
boys say the big ones do it easier, and
probably they do; but the little ones do it

on time and cost less for repairs.

Of the "iSo-pounders" there were eleven

patches put on ten boilers within a year,

while the lower pressure engines have no
trouble of this kind.

Another feature is that the waste of heat

with high pressure steam is greater as the

exhaust is at higher pressure. With com-
pounds this objection is removed. It

seems to me, when all the objections are

considered, that the high pressures (over

140) are not warranted for simple engines.

If the engines are not powerful enough
at 140 pounds, give them a little larger

cylinder (either diameter or stroke). The
boiler will probably be large enough as

it is.

R. E. Marks.
Camden, X. J.
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Caught in His Own Net.

Editors:

Years ago when traveling engineers

and road foremen of engines were quite

rare on Western railroads, Cal Redding
was appointed to the latter position.

Mr. Cal wasn't noted among his fel-

lows as being especially equipped for the

position, to judge from his general repu-

tation as a locomotive engineer, and the

"pull" which secured him his advance-

ment was more or less obscure. How-
ever, he assumed the duties and imme-
diately showed his hand, to the amuse-
ment of the enginemen and his own dis-

comfiture.

Cal had been running an old Manches-
ter originally built for a wood-burner,

and as a consequence the firebo.x door
opening was of very liberal proportions.

It was a well-known fact that the "432"

broke her own coal readily—that is, if

the aperture behind the door was large

enough to receive it—and no objections

were ever advanced by Cal at Fireman
George Sykes' negligence to more fre-

quently manipulate the coal pick. Con-
trary to Cal's practice as an engineer, he

made it a special point as road foreman

to impress upon the firemen the import-

ance of breaking the coal reasonably fine

as an economic factor.

A few days after his accession to his

new duties, he happened to be at a way
station, when along came the "432,"

dragging a heavy freight train. He got

aboard, mounted George's seat and sat

ready to impart any information or di-

rections which might be required for the

good of the service. Here was Fireman
Sykes' opportunity. He clambered up

the coal pile, slid down several of the

largest chunks in sight, then returned to

the cab. Placing the largest on the

shovel, he gave the door a vigorous

swing open, and. bracing himself, swung
the shovel, and into the firebox went the

huge piece of coal. Again he reached for

another, and just as he was about to

raise it from the tender, Cal. in a voice of

thunder, shouted, "Hold on there, George;

what the d 1 are you doing?" "Oh,"
said Sykes, calmly, in reply, "firing her

the same as I used to for you."

The moral deduction to be drawn from

the above is, if you ever e.xpect to be a

road foreman of engines, be careful as an

engineer to look after the company's
business on your engine properly, and
thereby avoid a possible pitfall such as

Cal had inadvertently dug for himself.

S, J. KlIMlKR.
C/iUago. III.

i i i
Injector Feed Connection.

Editors:

Your articles on Injectors interested me,

and I wish to suggest the feed connection

or strainer shown in your November
issue, 1896. as superior to anything I

know of. Hose strainers are continuillv

giving trouble. This was the invention

of Mr. C. Linstroni, of Vicksburg, Miss.

It is also noted by those using these

pipes that the peculiar noise made by in-

jectors at work is lessened very much by
these pipes, still leaving enough noise for

the engineer to know that his injector is

working satisfactorily.

M. J. Donovan.
t'ickihuii;^ Jtriss.

Value of Babbitt.
Editors:

I note on page 405 of your August num-
ber an e.xtract from a London paper, that

reads rather strangely. It alludes to a

short article of mine on Anti-friction

the lathes, it seems tha this simple rig

would be more generally used.

As will be seen, the device consists of a

piece of rail A bolted by angle pieces to

the face plates, and over this and around
the axle are hooked the two chains B and
C. These chains are provided with turn-

buckles, so that the length can be closely

adjusted. When used, the wheels are

rolled in front of the lathe, which has the

face plates turned around till the section

of rail is at about the same height as the

axle, then the chains are hooked in place

and the lathe started. The wheels are

easily and quickly swung in place without
fuss or trouble.

Some other interesting specialties were
seen, one of which is a worm-driven bor-

SUBSTITUTE FOR OVERHEAD CRANE.

Alloys, published on page 220 of the May
number. This was an addition I sent in

with the proofs of my letter on Babbitt,

that appeared in your March number:
there being then, however, no extra space
available for it, it was held over for a

while. The paragraph on page 405, after

the first three lines, merely reproduces
what I wrote on page 220. What are the

reasons the trade journal alludes to? I

am well aware there are plenty, on both
sides.

Have been asked what threepenny-bits

are. A threepenny piece is a small silver

coin, value threepence, or six cents.

H. ROLFE.
Siraiiloii, Pa.

i ^ i

A Substitute for an Overhead Crane.

Editors:

Some weeks ago. while in the Buffalo

& Susquehanna shops, at Galeton, Pa.,

the rig shown in the sketch was seen for

placing drivers in the wheel lathe. While

it seems to be an old scheme, it was new
to the writer, and possibly it may be novel

to some of the readers of Locomotive E.n-

GINEERING. When one considers the

amount of time and labor expended in

some small shops that have no overhead

f:u-ililii's for getting wheels in and out of

ing bar capable of taking a cut through a

20 X 24-inch cylinder in one hour.

Coniiiif;, X. )'.

Fred E. Rogbrs.

Recognizing the Engineer.

It's a good sign when the naval com-
manders, in writing their reports of the
great fight off Santiago, mention the en-

gineering force for their efficient service.

Commander Wainwright, of the Glouces-
ter, which did such daring work with the

supposed terrors of the sea, says: "That
we were able to close in with the destroy-

ers was largely due to the skill and con-
stant attention of Passed Assistant Engi-
neer Geo. W. McElroy." He also recom-
mends Robert P. Jennings, chief machin-
ist, and says: "I believe it will have a

good effect to recognize the skill of the

men and the danger incurred by the en-

gineers force." Several other command-
ers made similar mention, and the good
feeling seems to be growing between the

line and the engineering force. This is

more like it. It has been too much the

other way in the past, and if the war has

brought about a recognition of the value

of the engineering force, it is another

good point accomplished by it.
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Reasons for Delay of Papers.

We receive each month a lot of notices

from postmasters all over the country,

notifying us that "Mr. John Jones' paper

could not be delivered, as he had moved
and left no address." Pretty soon we get

a kick from John Jones to know why he

hasn't got his paper.

We use every precaution possible to

have the paper reach subscribers prompt-

ly, and spend considerable time and

money in writing to club-raisers for the

new addresses of their subscribers, after

being notified by the postmasters. You
can help us greatly by notifying us

promptly of your change of address or a

change of any of your club.

i @ S
Instructing Firemen.

At the convention of the Traveling

Engineers' Association, to be held at

Buffalo this month, they are going to

discuss the question, "How can the travel-

ing engineer best instruct and assist fire-

men in the economical firing of locomo-
tives?" We consider that this is one of

the most important questions before loco-

motive men to-day. It has been a live

subject ever since coal burning began,

and it will excite keen attention as long

as power for transportation purposes is

generated by converting water into steam.

The fuel bill is one of the largest items

of railroad e.xpenditure, and a very small

percentage of saving makes a material

difference on the cost of train operating.

On that account it is natural that railroad

managers should keep persistently urging

their subordinates to impress upon the

fireman the necessity for doing his work

in a way that will do the maximum of

steam-making with the minimum of coal,

and it naturally falls upon the traveling

engineer to impress upon the fireman

how this desirable end can be accom-

plished.

There is a tendency among many fire-

men to resent the interference of traveling

engineers or others with their methods of

doing the work of keeping up steam.

They assume that if a fireman can "keep

her hot" that he knows all that is neces-

sary to be learned about firing. Men who
look at their work from that standpoint

have been born too late. The idea passed

muster on many roads twenty years ago;

it may be tolerated on a few roads to-day,

but the kind of management which is in-

different to the work of the fireman are

on the wane, and the brunt of keen com-

petition will steadily root them out.

There is nothing so universally ad-

mired as skill, unless it may perhaps be

courage. A first-class mechanic who can

do a job better than any of his shop-

mates is always popular and has an ad-

miring following, no matter what kind of

a man he may be in other respects. We
have met cowards and bullies who were

despicable in every other way, who kept

up a certain kind of personal popularity

merely because they were exceptionally

good workmen. With that sentiment

rampant, we cannot understand why fire-

men should resent the help of the travel-

ing engineer, or of any other person, to

help them to become first-class workmen
at their own calling.

The old style of training for firemen

was the crudest and worst possible, since

it was based on the hypothesis that a man
strong enough to throw wood or coal into

a firebox, at the rate needed to make
steam., was good enough material for

making a fireman. Without any previous

training the young man was placed on a

locomotive and allowed to train himself,

through much tribulation, to keep up

steam. We know of no other line of em-
ployment where the employers are so

much interested in the quality of the work
done as that performed by the fireman, or

where so little attention has been be-

stowed upon training the workman. An
inferior fireman wastes fuel away beyond

the extent of his wages as compared with

the first-class fireman who knows how to

make every pound of coal do its best in

steam making. Why then should not

railroad officials do their best to make
all their firemen first-class men?
An engineer has so much to do and so

many important duties to attend to now-
adays, that he has not the time to devote

to the instruction of a new fireman. On
this account a new fireman ought to go-

out under the instruction of a traveling

fireman. A trip or two would be suffi-

cient and the training given would be a

good investment for the extra expense in-

volved. After a fireman has got a little

instruction in the elementary part of his

art, the work of the traveling engineer

ought to begin on further training of the

man. This should consist of instruction,

regarding the principles of combustion

and the best manner of firing certain en-

gines and different kinds of coal.

No hard and fast rules can be laid down
for the guidance of firemen, for the pro-

portions of the engine, the arrangement

of the draft appliances make very ma-
terial difference on how the firing must
be done to produce the best results. A
rule becoming very common directs the

fireman to fire in small quantities at a
time and keep the body of the fire light.

That will work well if all conditions are

favorable, but a variety of things may
prevent a light five from being carried.

Some kinds of coal cannot be burned to

good advantage in a thin fire. When the

grate area is restricted and the draft

strong, it may be impracticable to make
an engine steam freely with a thin fire,

for the rush of air will lower the tem-

perature of the fuel products. Certain

engines with very large grate area cannot

be operated with a very thin fire, because

some part of the grate is always getting

uncovered and letting cold air through

that does not get heated to the igniting

temperature and goes throug the tubes

carrying away heat.

These are not arguments against the

practice of firing often and carrying a

light fire. They are merely explanations

of why it may not be practicable some-

times to adhere to sound principles.

Firing in such a way that there will be

no smoke emitted from the smoke-stack

may be regarded as good practice, but it

does not always follow that the fuel is be-

ing burned to the best advantage. A
great many smoke-consuming furnaces

have been invented which entirely pre-

vented smoke, but it was always found

that more fuel was used when smoke was
entirely suppressed. This is contrary to

laboratory tests, where the exact volume
of air needed for combustion could be

regulated to a nicety. With furnaces this

cannot be done, and to keep the fire

smokeless more air than what is neces-

sary must be admitted. The heiting of

that extra air uses up more coal than the

small quantity carried away as smoke
when the air is more restricted, unless it

is very thick indeed and carries a heavy

mixture of unconsumed volatile gases. If

it paid to operate furnaces without smoke,

there would be no smoke nuisance to-

complain of in our manufacturing cen-

ters. It is because preventing smoke-
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costs money that the chimneys of fac-

tories cloud the air with volumes of soot.

AH these things ought to be taught to

firemen, and the traveling engineer is the

best man to impart this kind of practical

instruction.

Protecting Cylinders from the Cold.

There are certain things happen in the

course of every stroke of the steam en-

gine's piston \vhich investigators say are

highly objectionable, and it goes without

saying that when any engineering evil is

needing a remedy, there will be plenty of

men ready to provide it. One of the

most wasteful things that are known in

the cycle of an engine stroke is the con-

densation and re-evaporation of steam,

and the attempts to stop the action or

lessen its wastefulness have been legion.

We have noticed lately proposals to re-

vive the use of a steam jacket to prevent

the evils referred to, and we may expect

soon to hear of great savings being made
by this invention, which is almost as old

as the steam engine itself.

James Watt, of Scotland, who im-

proved the crude pumping engine of

Newcomen into an engine that could be

applied to manufacturing purposes, dis-

covered that a large proportion of the

steam which passed from the boiler to the

cylinders lost its vitality on the journey

and entered the condenser in the form of

water. It was already known that in the

work of pushing the piston, the steam lost

considerable heat, as the heat was con-

verted into work: but there was found to

be much more steam condensation in the

course of the stroke than that due to the

performance of work. Watt and other

scientists found out that the metal of the

cylinder acted as a condenser on the in-

coming steam, and converted a great part

into water before it had the chance to do

any work. The wise men who interested

themselves in developing the steam en-

gine on scientific lines concluded that a

perfectly non-conducting material was

necessary for the construction of steam-

engine cylinders. They had no difliculty

in convincing people that if cylinder sur-

faces did no' take up or give forth heat,

the steam that touched them would pass

along without loss of heat. Now, said

those wise men to engineers, find your

non-conducting material and you will

have no trouble from condensation of

steam in the cylinders.

The engineers, accustomed to facing the

problems of their work on common-sense

grounds, did not spend any time looking

after a perfect non-conducting material,

a substance nature has not yet brought

forth; so they tried to reach the same end

by a feasible road. Watt believed that a

steam-filled' jacket surrounding the cylin-

der would do a great deal to prevent con-

densation, and he accordingly began

building engines with this plan of cylin-

der protection, and other engine build-

ers soon fell into the same practice. In

the case of the big slow-moving engines,

mostly used in those days, considerable

saving resulted from the use of steam

jackets; but when higher piston speeds

became common, the utility of the jacket

was questioned.

Various attempts have been made to

protect the notoriously exposed cylin-

ders of locomotives by steam jackets, but

very little good has resulted. Locomo-

tive cylinders ought to give better results

from the use of steam jacket-protection

than the cylinders of any other engine;

but steam jackets on them have always

been failures when subjected to the ordeal

of regular service. Parties who have ap-

plied steam jackets to locomotive cylin-

ders have repeatedly shown in tests that

the saving effected ranged from lo to 20

per cent. When engines that have been

improved so much by the use of steam

jackets have been kept in service a few

months and then tested again, it was found

that about the same percentage had gone

to the loss side. Unless perfect means

are employed for draining the water from

a steam jacket, it becomes itself a con-

denser instead of a protection, and it is

very difficult to keep the draining ap-

paratus in perfect order under the hard

knocks which a locomotive is subject to.

Many attempts have been made by

American inventors to pass the gases

from the fire around the cylinders to keep

the latter hot. Rather promising results

have been got in this way, but in a little

while the gases deposited a gummy sub-

stance over the surface expected to be

kept warm and the heat was not carried

to the metal. Early English engineers

held that the best way to protect the cyl-

inders of locomotives from the chilling

effect of the cold winds was to place them

in the smoke-box, and this led to the use

of inside connected engines. It is safe

to say that the drawbacks of crank axles

and other weakness of inside cylindered

engines offsets all the benefits derived

from the protection that the smoke-box

gives to the cylinders.

It seems to us that if designers and

builders of locomotives would provide for

a good thick non-conducting covering

for their cylinders, steam chests and cyl-

inder saddles, they would save consider-

able steam and do the best thing possible

to reduce the evils of cylinder condensa-

tion.

i i i
Adieu, Wootten Soft C«al Burner.

The burning of inferior coal refuse and

coal slack in locomotives has been for

years associated with the Wootten fire-

box. That form of firebox with its im-

mense grate area and heating surface was

rcgardcl as the means by which the coal

refuse hills thrown aside from all large

coal pits would eventually be utilized for

steam-making purposes. The proprietors

of the Wootten patents made vigorous

efforts for years lo push the use of their

firebox on roads using bituminous coal,

and not a few locomotives were equipped

with that firebox. The enginemen, as a

rule, did not like the Wootten firebox,

principally because it called for the cab

being placed on top of the boiler. But

the engines steamed so freely that the

first prejudice soon wore off. The rail-

road officials were nearly all favorable to

an improvement which promised to ma-

terially reduce their fuel account. Yet all

that would not keep the engines long in

service. They would get along fairly well

tor a few months, and then the repairs

would become so great, the delays for

firebox repairs so protracted, that the

engines fell into disrepute and were

eventually altered.

That was the experience of quite a

number of railroads that tried to use

Wootten fireboxes for burning bituminous

slack. It has been long a surprise to us

that the Philadelphia & Reading was

alone able to use bituminous coal suc-

cessfully in their Wootten fireboxes. The

coal burned on that road was mostly

anthracite slack, but in the last few years

the market demand for that kind of coal

has been so great that bituminous slack

was purchased for the freight locomotives.

Then the trouble began. Last month we

mentioned that the Reading had ordered

some new freight locomotives which will

not have Wootten fireboxes. We are

greatly mistaken if any more fireboxes of

that kind will be made for freight engines.

We have not been able to learn the

views of the officials as to why a Wootten

firebox will not burn bituminous coal as

successfully as it burns anthracite, but we

will venture an opinion. The anthracite

has no flame, and its combustion gives

out a uniform heat that radiates evenly

over the crown sheet and transmits fairly

uniform heat intensity. The bituminous

coal products of combustion, on the con-

trary, consist, to a great extent, of in-

tensely hot 'tongues of flame that impinge

upon the crown sheets with a melting

temperature and induce such extremes of

expansion and contraction that the metal

soon becomes distorted and the stayboUs

weakened. If we are wrong in this con-

clusion, we would like to be corrected by

readers who have had experience with

these fireboxes burning soft coal.

^ ^ @
American Coal the Best.

When any controversy is going on

about the relative merits of American and

British locomotives the statement is al-

ways made that the British locomotives

deserve credit because they do their work

with less consumption of coal than what

is burned by American locomotives. The

answer given to that argument always is,

"Your coal is nmch superior to ours,

which accoqnts for the difference, in the

quantity burned." That is generally ac-
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cepted as a good explanation. We have

recently discovered good reasons for be-

lieving that American locomotives on

some lines burn coal which is superior to

anything mined in Great Britain.

The steamship Britannic is slow for a

liner, and is always supplied with the best

coal to be found in Liverpool and in New
York. At the former place she is sup-

plied with the best Welsh coal, and at

New York the bunkers are filled with

Pocahontas coal. Long experience lias

proved that about one knot an hour more

speed can be got out of the ship when
Pocahontas coal is burned in the boilers

than when Welsh coal is used. The dif-

ference results entirely from the Virginia

coal making steam more freely than that

mined in Wales.

Information about facts of this kind

seems to spread very slowly, for the engi-

neering world of the United States re-

gards Welsh coal as the best in the world.

The builders of fast torpedo boats in

America have repeatedly sent to Wales

for coal, to be used on trial trips where a

knot or two extra of speed meant a high

bonus. The likelihood is that they would

have profited very much if they had been

contented to use the best to be found at

home.

Lignite Coal for Locomotives.

The vast beds of lignite lying in in-

exhaustible quantities in this country, in-

cite renewed efforts periodically, looking

to its use on locomotives. There are

many reasons for this desire to harness

the heat units lying dormant in this vola-

tile stuff, the principal and controlling one

'being, of course, its cheapness, this figure

being practically zero on some roads, the

major portion of expense being embraced

in haulage for those roads owning the

mines
—

"mines," by the way in this con-

nection, is only a figure of speech in most

cases of reclaiming lignite for fuel, for the

reason that it is so often found just under

the earth's surface, and not very far under

at that.

This imperfect formed coal is usually

distinguished by its woody character and

large percentage of moisture. It is lighter

than coal, and having a low calorific

value (about 10,000 heat units per pound),

witli rapid combustion when dry, is not a

desirable fuel, save from the cost stand-

point. A great many schemes have been

tried in order to successfully burn lignite

on road engines, the leading idea among
these seeming to run in the grooves of

large grate surface and a diamond stack;

the first on account of quick burning, and

the second to reduce the conflagration

radius on the right of way.

No satisfactory firebox proportions

have yet been found to burn this fuel ex-

clusively, but it has been mi.xed with bitu-

minous coal with a percentage of the lat-

ter high enough to enable the engine to

get over the road, and pronounced all

right under those conditions. But the

retention of sparks with the diamond

stack and best devised drafting arrange-

ments, has been but indifferently realized,

according to our best information, and it

is not clear that pursuit of the subject can

produce any economies worthy of the

name, notwithstanding glowing reports

to that effect.

BOOK NOTICES.

"Practice and Theory of the Injector."

Strickland L. Kneass. John Wiley &
Sons, New York. $1.50.

This is a revision and enlargement of

the first edition, and the additions have

added much to its value as a book for the

practical man who is handling injectors.

In Chapter IX we find a record of a

complete lest of a locomotive injector,

giving a description of the apparatus and

mode of procedure, so that anyone inter-

ested can make a similar test at any time.

A new chapter has been added which

gives practical suggestions for determin-

ing the causes of failure to work proper-

ly, and tells how the troubles may be

cured. Of course it is impossible to de-

scribe every cause of failure, as they are

many, and elusive at times, but from this

any mechanic can get hints that will en-

able him to locate almost any difficulty.

From the view of the practical railroad

man, the book has been greatly improved

since the first edition.

PERSONAL.
Mr. John A. Zehner has been appointed

division engineer on the Lehigh Valley,

with office at Wilkesbarre, Pa.

Afr. F. W. Stanyan has been appointed

superintendent of the Montpelier & Wells

River, with office at Montpelier, Vt.

Mr. C. Shields has been elected presi-

dent of the Columbia & Red Mountain,

with headquarters at Spokane, Wash.

Mr. F. O. Emerson has been appointed

master mechanic of the Louisiana &
Northwest, with office at Gibsland, La.

Mr. Jas. J. Hill has been elected vice

president of the Spokane Falls & Nor-

thern, with headquarters at Spokane,

Wash.

Mr. Frank Johnson has been appointed

master mechanic of the Mahoning divi-

sion of the Erie Railroad, vice Mr. Wil-

lard Kells, promoted.

Mr. Henry C. Benagh has been ap-

pointed superintendent of the Savannah,

Thunderbolt & Isle of Hope Railway;

headquarters at Savannah, Ga.

Mr. J. T. Whedon has been appointed

superintendent of the United Verde &
Pacific, with headquarters at Jerome,

Ariz., vice Mr. John Burns, resigned.

Mr. A. G. Machesney has been appoint-

ed master mechanic of the Cornwall Rail-

road, with office at Cornwall, Pa., suc-

ceeding Mr. C. J. Herman, resigned.

Mr. E. W. Knapp has been appointed

master mechanic of the Michoacan &
Pacific, with headquarters at Zitaenaro,

Mex., vice Mr. W. H. Rice, resigned.

Mr. J. E. Barrett has been selected to

fill the position of superintendent of the

Yreka Railway, made vacant by the death

of J. T. Schultz; headquarters, Yreka, Cal.

Mr. Wm. Wright, chief draftsman of

the Pennsylvania shops at Altoona, Pa.,

has been appointed general foreman of all

the shops of the Terre Haute &. Indian-

apolis.

Mr. Thomas Donahoe has been ap-

pointed master mechanic of the Western
division of the Erie at Huntington, Ind.,

succeeding Mr. John Hawthorne, re-

signed.

Mr. A. S. Bosworth, purchasing agent

of the Maine Central, has resigned, and

is succeeded by his former assistant, Mr.

C. D. Barrows; headquarters at Port-

land, Me.

Mr. Joseph Longstreth has resigned

his position as master mechanic of the

Schoen Pressed Steel Company, and has

accepted a position with the Baldwin

Locomotive Works.

Mr. E. N. Hurley, after eight years of

service with the United States Metallic

Packing Company, of Philadelphia, has

resigned his position as general agent to

engage in other business.

Mr. P. A. Gorman, formerly general

manager of the Waco & Northwestern,

has been appointed assistant superinten-

dent of the Houston & Texas Central;

headquarters at Waco, Texas.

Mr. J. E. Gould has been appointed

master mechanic of the Toledo & Ohio
Central shops at Columbus, O. He was

formerly assistant master mechanic of the

Pennsylvania lines at Dennison, O.

Mr. William Forsyth, mechanical en-

gineer of the Chicago, Burlington &
Quincy, has been appointed superinten-

dent of motive power of the Northern

Pacific, vice Mr. E. M. Herr, resigned.

Mr. John T. Peach, foreman of the

Atchison, Topeka & Santa Fe roundhouse

at Topeka, Kan., has been promoted to

the position of general foreman at Fort

Madison, la., vice Mr. Wintercheck,

transferred.

Mr. P. A. Kirk, of the Louisville &
Nashville, at Covington, Ky., has re-

turned after spending several weeks in

Pittsburg, visiting the Westinghouse Air-

Brake plant and many other places of

importance in his line.

Mr. C. J. Thompson, yard master and

general foreman, car department of the

Pittsburg division of the Western New
York & Pennsylvania, has been given the
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additional duties of general foreni:in on
the New Castle division,

Mr. G. Wirt has been appointed mas-
ter mechanic of the Louisville terminals
of the "Big Four" and Chesapeake &
Ohio, succeeding Mr. W. A. Bell, who
has assumed tlie duties of master me-
chanic of the Wabash terminals at Chi-
cago.

Mr. W. W. Pitts, whose headlight but-

ton we illustrated and advertised some
time ago, joined Roosevelt's Rough Rid-
ers and was with them in the Santiago
fights. He was reported well after the

battle and we hope he will soon be able

to return to his business.

Mr. John Hawthorne has been appoint-
ed master mechanic of the Lehigh Valley
at Sayre, Pa., vice Mr. J. N. Weaver, re-

signed. Mr. Hawthorne will have super-

vision of motive-power afifairs on the

Auburn division, assisted by Mr. George
F. Richards, with office at Cortland. N. Y.

Mr. W. E. Green, superintendent of the

Southern division of the Kansas City,

Pittsburg & Gulf, has removed his head-

quarters from Shreveport, La., to Te.xar-

kana, Te.xas. In addition to his other

duties he has been appointed general man-
ager of the Te.xarkana & Fort Smith, a

branch of the K. C, P. & G.

The following changes have been made
on the "Big Four": Mr. Geo. W. Bender,

superintendent Chicago division, has

been appointed superintendent of ter-

minals at Indianapolis. Mr. Bender will

be succeeded at Chicago by Mr. H. F.

Houghton, assistant superintendent, and
the oHice of assistant superintendent will

be abolished.

The following changes have been made
on the Chicago. Rock Island & Pacific:

Mr. A. L. Studer, late master mechanic

of the Southwestern division, has been

appointed to the Illinois division (head-

quarters at Chicago), and Mr. John Gill,

late master mechanic of the Illinois divi-

sion, has been appointed to the South-

western division (headquarters at Tren-

ton, Mo.).

Mr. E. M. Herr. superintendent of mo-
tive power of the Northern Pacific, has

resigned to accept a responsible position

with the Westinghouse Air-Brake Com-
pany. Mr. Herr is thirty-eight years of

age, and has been in railway service for

twenty years, beginning as a telegraph

operator on the Kansas Pacific. In 1880

he went to the Pennsylvania shops at Al-

toona as an apprentice and finished his

apprenticeship in the West Milwaukee

shops of the Chicago, Milwaukee & St.

Paul. He served five years with the Chi-

cago, Burlington & Quincy as draftsman,

engineer of tests, superintendent of tele-

graph and division superintendent, and

left there to go with the Chicago, Mil-

waukee & St. Paul as master mechanic at

West Milwaukee. In 1892 he was ap-

pointed superintendent of the Grant Lo-

comotive Works at Chicago, and the be-

ginning of 1895 he accepted the position

of assistant superintendent of motive

power and machinery of the Chicago &
Northwestern, which position he resigned

January i, 1897, to go to the Northern
Pacific as superintendent of motive power.

^ ^ i
EQUIPMENT NOTES.

Barney & Smith are building twenty

flat cars for their own use.

Two sleeping cars for the Baltimore &
Ohio are being built at Pullman's.

The Pullman Palace Car Company are

building ten sleeping cars for their ser-

vice.

The Pullman Company are building

1,000 freight cars for the Baltimore &
Ohio.

The Chihuahua & Pacific have ordered

one passenger car built at Barney &
Smith's.

The Gila Valley, Globe & Northern
have ordered one passenger car built at

Pullman's.

One passenger car is under construc-

tion at Pullmans for the Chicago & East-

ern Illinois.

The Centralia & Chester are having
sixty freight cars built by the St. Charles

Car Company.

The G. & O. Braniff Company are hav-

ing twenty cars built by the St. Charles

Car Company.

The Michigan Peninsular Car Com-
pany are building 1,000 freight cars for

the Union Pacific.

The Ohio Falls Car Company are build-

ing 100 freight cars for the Cincinnati,

New Orleans & Texas Pacific.

The Schenectady Locomotive Works
are building ten eight-wheel connected
engines for the Southern Pacific.

One si-x-wheel connected engine for the

Alabama & Vicksburg is under way at

the Baldwin Locomotive Works.

The Carnegie Steel Company are hav-
ing two six-wheel connected engines built

at the Baldwin Locomotive Works.

One hundred and fifty freight cars are

being built for the New Orleans & North-
eastern by the Ohio Falls Car Company.

One consolidation engine is under con-

struction at the Baldwin Locomotive
Works for the San Marcos & Tecolutta.

The Baldwin Locomotive Works are

building twelve six-wheel connected en-

gines for the Government of New Zea-

land.

The American Railway & Land Com-
pany are having two consolidation en-

gines built at the Brooks Locomotive
Works.

The Baltimore & Ohio Southwestern

are having si.x eight-wheel connected en-

gines built at the Baldwin Locomotive
Works.

The Galveston, Houston & Henderson
are having two six-wheel connected en-

gines built at the Rogers Locomotive

Works.

The Dickson Locomotive Works are

building two six-wheel connected en-

gines for the Detroit, Grand Rapids &
Western.

One six-wheel connected engine is be-

ing built at the Baldwin Locomotive
Works for the Rio Grande, Sierra Madre
& Pacific.

The Chicago, Milwaukee & St. Paul

have ordered five six-wheel connected

engines to be built at the Baldwin Loco-
motive Works.

The Richmond Locomotive & Machine
Works have just closed a contract with

the Plant system for twelve locomotives,

and with the Georgia & Alabama for four

locomotives.

The Tars' Welcome.

The return of our naval heroes fresh

from their glorious work at Santiago was
celebrated on August 20th by one of the

heartiest and most enthusiastic welcomes

a grateful people ever extended to victor-

ious warriors. If the honest old burghers

of Manhattan Island could have seen the

way their old town -was torn up they

would have thought they had died none
to soon. New York was out on that oc-

casion to receive the victorious fleet, and
when it steamed up the North River on its

way to Grant's tomb, the people were
simply wild. The vessels were led by the

flag ship "New York," after which came
the others in the following order: "Iowa,"

"Indiana," "Brooklyn," "Massachusetts,"

"Oregon" and "Texas." There were
few signs of conflict about the ships, and
but for their war dress of dark paint, it

would hardly be suspected from the shore

that they had so recently been in range

of Spanish guns. A closer inspection,

however, showed a few marks from shot,

but the damage was of such a character

as to be easily repaired at sea, although a

few dents were still visible on the steel

sides. It was an inspiring sight to see

the jackies in their white uniforms, and
waving their hats in response to the

whistles, continuous yells from the loaded

river craft, docks, and tops of buildings.

A sight for the gods, indeed, and a man
that could not enthuse over it had blood
too thick to be an American. Everything
that would make a noise was brought into

action and the tars will not soon forget

their welcome home.

A general strike of railway employes in

France is imminent, according to late ad-

vices, they having failed to adjust their

grievances with the railways by reason of

the refusal of the latter to treat with any
but their own employes. The men are

making an effort to have the trades unions

espouse their cause, and are deliberating

on the best means to make a telling blow.
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WHAT YOU WANT TO KNOW.
Questions and Answtrs.

Correspondents 'icishing to have Ques-
tions answered in these columns should
send in their names and addresses, not

for puhlieation, butfor ei'idenee of good
faith, ll'e throw all anonymous letters

into the ivaste basket.

(69) W. H., Gainsville, Texas, writes:

I have a Nathan sight-feed lubricator

that, with repeated cleaning out, will, in

forty or fifty miles, fill up on one side. I

cannot find anything in it. Can you say

what the cause is? A.—The tallow pipe

is in all probability obstructed or choked.

This would prevent the free circulation

necessary to the proper working of the

lubricator. We would recommend that

the pipe be cleaned thoroughly, and if

there is then no improvement, apply the

circulating valve of the Nathan Company,

a device designed to overcome excessive

back pressure, and also the effects of a

small or choked tallow pipe.

(70) C. R. S., Raton, N. M., asks:

What are the distinguishing features of

the Franklin Institute screw thread, and

of the valve to exhaust will for a very

short period of time cause a pressure

higher than that in the boiler. Indicator

cards having a loop at admission seem to

bear out this theory, the plausibility of

which is shown by the absence of both

the loop and shock at high speeds, when
the lead is reduced. It is a significant

fact in this connection that when the

point of lead opening is well defined on

indicator cards, it always shows a pres-

sure due to compression alone, below

boiler pressure, even when the loop at

admission is excessive.

(72) W. C. T., Two Harbors, Minn.,

writes:

Is the weight equally distributed on an

8-wheel connected engine, the equalizer

running clear through on both sides?

The four back driving boxes get hot

without extra care, and in sliding, the

back wheels have the longest spots. The

two rear axles go through the ash pan,

and when sliding occurs it is to be pre-

sumed that the front wheels are protected

in a measure by the scale and grease on

the rail. A.—Yes, since the function of

meter. Will you kindly tell me why this

is, and if it has been successfully prac-

ticed, or is it an experiment? A.—A hol-

low driving axle of the above dimensions

is not stronger than a solid one of the

same diameter; on the contrary, it is

about 0.6 per cent, weaker, which can be

seen by a comparison of the resisting

moments of the two sections, but the

hollow driving axle will weigh about 8
per cent, less than the solid one. This is.

the first instance coming to our knowl-

edge of locomotive axles being made hol-

low, although crank pins have been thus

made for some time, and it has long been

the practice to use hollow shafts in marine

work. In the latter case the reason for

preference of the hollow shaft over the

solid one is ascribed to the difficulty of

obtaining a homogeneous structure at the

center of the shaft, where the welding is

most always imperfect, leaving holes, or

what is technically known as piping.

This trouble, however, cannot be looked

lor in axles for locomotives, and the

reason for using them hollow is, without

doubt, to decrease weight.

ROTARY SHEARING MACHINE.

why is it thus designated? A.—^We will

answer these questions in a reverse order

by saying that, on account of the need of

a better system of screw threads than pre-

vailed at that time, a committee of the

Franklin Institute, of Philadelphia, recom-

mended, in 1864, the adoption of the sys-

tem devised by Mr. William Sellers, also

of Philadelphia. It is therefore properly

the Sellers system. This thread is differ-

ent from the English or Whitworth sys-

tem in the angle of the sides of the

threads to each other, which is 60 de-

grees, and in the fact that the top and bot-

tom of the thread is flattened an amount
equal to one-eighth of the pitch. This sys-

tem is now widely known as the United

States standard, on account of its general

use in this country.

(71) R. L. P., Waterville, Me., writes

to ask if a locomotive compresses steam

as high as boiler pressure. A.—Recent

investigators claim that the popular be-

lief that an early exhaust closure alone

can compress steam up to boiler pressure

is an erroneous one, but show that exces-

sive lead in connection with early closure

an equalizer is to distribute the weight

equally on all driving axles it connects

with. The general practice, however, for

an engine of the eight-wheel connected

type is to equalize the first pair of drivers

with the engine truck, and equalize the

second, third and fourth pair of drivers

together if the engine is a consolidation,

as we assume it to be. We are unable,

with the data given, to establish any con-

nection between equalization and flat

spots on the wheels. The fact that the

four boxes of the two back axles get

warm without extra care is explained by
their proximity to the grate, where they

are sure to absorb some of the heat and

much of the dirt from the ash pan, even

with a proper protection sleeve or cover

on the axles.

(73) J- H. M., Philadelphia, Pa., writes:

I notice that the Baldwin Locomotive

Works are drilling through the length of

a set of locomotive axles, the 9-inch driv-

ing axles having a 2^-inch hole, and the

5-inch truck and tender axles a i-inch

hole. I am informed that these axles are

stronger than solid axles of a like dia-

A Rotary Shearing Machine.

The cutting-off machine with revolving

cutter, shown herewith, was designed and

built at the Canadian Pacific Railway

shops, at Montreal. It will cut stock up-

to I inch in diameter with a facility that

is rarely duplicated by the average recip-

rocating machines used for the purpose ot

cutting off bar iron.

A steel cutter, % inch thick by 2 inches

wide and iY^ inches long, is let flush into

the outside face of the revolving cutting

head, and held in place by a slotted screw

tapped into the cutter. A like steel cutter

is let into the inside face of the end of

frame, in line with the first. The cutter

revolves sixty turns a minute, and with-

the energy stored in the 36-inch fly-wheel,

the machine does work of the most satis-

factory character.

The question of educating train crews-

as well as the engineer and fireman, has.

been raised in some quarter, and there

seems to be plenty of room for good work
in this quarter.
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Rogers Locomotive Company Com-
pound System.

In our engravings of the Rogers system
of compounding locomotives. Fig. i, is

a view from the front showing the H. P.

cylinder on the right-hand side of tlie

engine. The intercepting valve and re-

ducing valve are located in the saddle of

that cylinder at A. The regulating valve,

Fig. 4, for changing from simple to com-
pound, and vice versa, is located at B,

Fig. I, and consists of a small cylinder

fL-rred to. C is a circular chamber around

tlie sleeve H, in which the cylindrical part

of the intercepting valve is located. This

chamber G is connected with the H. P.

slcam passage K Y in the saddle by a port

shown at K, Fig. i, and is practically a

part of it. / /, Fig. 2, is a series of holes

in the sleeve H, i inch diameter, connect-

ing G with the space around the reducing

valve L by a series of corresponding holes

P P in the cylindrical body of the inter-

cepting valve J J J I. The intercepting

ing valve, will never be more than half

that in G. K is z cylinder in which the

piston part of L, the reducing valve,

moves. It is practically one-half the area

of the valve L. M is a chamber, or rather

an extension of K, and is always open to

the atmosphere through the two holes N
and O. R is the exhaust valve in the

chamber 5 5 through which the exhaust

from the H. P. cylinder passes to the out-

let at U, Fig. I, where it enters the exhaust

passage of the L. P. cylinder, and passes

Fig. J Locomotive Enffliieering

VIEW OP CYLINDERS—ROGERS COMPOUND.

Iji inches diameter in which is a slide

•valve of the common "D" type, operated

by a lever, and a rod from it to the cab.

Fig. 2 is a sectional view of the inter-

cepting valve referred to, as located in

the saddle of the H. P. cylinder. C is the

e.xhaust passage of the H. P. cylinder.

ZJ is a steam chamber above it through

which the exhaust steam passes on its way
to tlie receiver, when the engine is work-

ing compound. E is where the receiver

is connected. P is the "regulator" re-

valve / has another series of holes, near

the valve face, shown at 10, to the right of

and outside of the seat of the reducing

valve. Fig. 2 shows the intercepting

valve / on its seat (closed), and the re-

ducing valve L ofT its seat, open as it is

when working simple, except that L is

then brought near enough to its seat to

"wire draw" the steam and thus reduce

the pressure behind L to practically one-

half of that in front of it, so that the pres-

sure in D, by the operation of the rcduc-

from there on to the stack through that

exhaust pipe, whenever the engine is

working simple, both cylinders then ex-

hausting through the one pipe.

When the valve of the regulator F is in

the position shown in Fig. 2, and the

throttle is open, steam from Y and G
passes into F and through the !^-inch

pipe and port 8 into IV and pushes the

intercepting valve to the right, onto its

seat, as shown in Fig. 2, at the same time

causing the holes / and P to correspond.
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and steam from G to flow into the cham-
ber around L and on out through the

holes 10 into D; but as the cylinder K of

the reducing valves piston, and chamber
M are open to the atmosphere through

the holes N and 0, the piston in K will

be moved with the pressure behind it to

the left, and L be drawn towards its seat,

and as the valve is of larger area than its

piston, it will not entirely close until the

pressure in D (a back pressure on L),

combined with the pressure on the piston

of L towards M, equals or exceeds the

pressure on the piston side of L, so that

the reducing valve automatically prevents

the pressure behind L (in D) from being

more than abo''t one-half that in front

of it (in G) by ''wire drawing" between

then closed, a very slight pressure in C
will open the intercepting valve, moving
it to the left, to the position shown in

Fig. 3. The exhaust from the H. P. cyl-

inder then passes up through D to the re-

ceiver, and the engine works compound.

When / is open (Fig. 3) the holes P do

not then correspond with the holes / in

the sleeve H, and no steam from G can

pass to the receiver, the reducing valve

being then rendered inoperative, and as

/ at its shoulder seats itself on the offset

at 0, no leakage of steam to the atmos-

phere can occur in case any should get by

the packing rings.

If the regulating valve is moved to its

central position, as shown in Fig. 4.

when the throttle is closed, and the latter

receiver pressure on the larger diameter

of the intercepting valve towards the at-

mospheric chamber is greater than that

of the H. P. cylinder steam on the smaller

diameter of W.
If the engine is started "simple," the

regulator being as in Fig. 2, it will con-

tinue to work "simple;" but by changing

the regulator to either the position of

Fig. 3 or Fig. 4, it will automatically go
to "compound," on account of R closing

and being held on its seat, and the pres-

sure in C accumulating to about 20 per

cent, of that going to the H. P. cylinder

at the time as explained, in the case of the

regulator being in the position shown in

Fig. 4.

To prevent, as far as possible, the effects

Locumutive Engineering
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INTERCEPTING VALVE IN SIMPLE POSITION.

L and its seat, giving to the L. P. cylinder

steam at a pressure no more than about

one-half that going to the H. P. cylinder

at the time, whenever the engine is work-
ing simple. When the regulator F is in

the position shown in Fig. 2, the cham-
ber in the end of 7", back of R, is in ex-

haust through the ^-inch pipe and ports

9 and 7 to the atmosphere, and R will re-

main as shown (open), consequently the

engine in that case will work simple; the

exhaust going out through S S lo the

L. P. cylinder exhaust passage, Fig. i.

If the regulator valve is moved to the

position shown in Fig. 3, steam will then

flow through the pipe 9 9 into T, push

and hold R to its seat, and at the same

time W will be in exhaust, and as R is

is then opened, steam will flow in at A',

and as both ports 8 and 9 are uncovered,

the chambers T and IV will be filled and

the valves R and 7 instantly closed on

their seats. D (the receiver) would then

be filled with steam from G and L and

holes 10 at the reduced pressure, but as

soon as the pressure in C, from the ex-

haust of the H. P. cylinder, equals about

20 per cent, of the pressure going to the

H. P. steam chest at the time, the in-

fluence of the receiver pressure on the

larger diameter towards the atmospheric

chamber at the outlet will move the

intercepting valve to the left (open) to

the position shown in Fig. 3 against the

pressure on the smaller diameter in W,
and it will remain open, as the total of the

of compression in the L. P. cylinders

when running "shut off" at high speeds

(as, for instance, down grades, when no
steam is needed in the cylinders), a "by-

pass" arrangement is used similar in some
respects to that called the "Le Chatalier"

airangement. Fig. 5 shows this on the

outside of the L. P. cylinder below the

steam chest seat. The dotted lines show

the two port openings of the cylinder be-

low the valve seat. A hole 2 inches diam-

eter is made into each, as shown at 20.

Connecting these is a short pipe 21; in

this pipe is a cylindrical valve 22. When
the valve is down in its chamber, as

shown, the port through pipe 21 is open,

leaving a free passage from the port at

one end of the cylinder to that of the



September, 1898. LOCOMOTIVE ENGINEERING. 431

other. To the lower end of this valve

chamber, at 23 is connected a }^-inch pipe

from the steam chamber in the saddle of

the H. P. cylinder, so that when that cyl-

inder receives steam, this chamber re-

ceives it also at 23, and the valve 22 is

raised up to the top of its chamber 24,

closing the passage through 21, and re-

maining there as long as the H. P. cyl-

inder is receiving steam, but when the

throttle is closed and the chamber Y of

H. P. cylinder is empty, the valve 22 falls

by gravity to the position shown, leaving

the passage open—that is, it is closed

when steam is being used and open when
the throttle is closed.

The New York & New Haven Railroad
in 1854.

" 'Way back in the early fifties, when
the New York & New Haven road was

"In those days wc didn't have steam

gages, just safety valves that were set

by the maker to blow off at the right

pressure—80 pounds in this case—and we
couldn't screw 'em down any more.

"Well, this young fellow figured out

tlie safety valve levers and found that the

reason the Rogers were so much smarter

than the rest was that we were carrying

no instead of 80, as marked. Perhaps

this was an accident; perhaps not.

"This young man was Zerah Colburn,

and we never thought much of him or his

figures, till he started The Engineer, in

about 1854, and began telling us practical

things about handling our engines and

getting home if anything happened. Then
we came to the conclusion he knew more
than we gave him credit for."

Such was part of our interesting chat

with .Mr. Joseph Clark, now superin-

when along came a fat, good-natured

looking chap, who was in the cars, and

Barnes told me he was the man who put

the engines on the road.

" 'What's the matter, Barnes?' he asked.

'Broken link hanger? Well, don't strip

her. You get those rods back all right

and I'll fix her underneath,' and he

grabbed a block of wood and went under

the engine.

"He was out in a couple of minutes

and told Barnes to go ahead, but not to

drop her down below 16 inches. Barnes

got on and started, and then wanted to

know what he'd done, and why.
" 'Just slipped a block into the link on

the broken side, so she'd cut oiT at about

16 inches on that side. The weight of

links and eccentric rods hold it in, and

that side works at 16 inches all the time.

That lets you start your train in good

_-i£^s^H==y=i
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INTERCEPTING VALVE IN CO.MI'OUND POSITION.

young, we had a new superintendent, Mr.

G. W. Whistler, who was a West Pointer.

He introduced blackboards for orders,

and had the orders numbered; they never

had been before. Then he had the con-

ductors wear a special cap, and later a

uniform, and wanted the engineers to

select one, too. We selected our regular

overalls and jumper, and never had any

other.

"One day a young dudish-looking chap

came on board with a pass to ride on any

engine at any time, etc. He measured

water in tanks and noted what was used.

Calculated everything you could think of,

and could make you blind with figures,

which didn't mean anything—to us.

"We had some Roger engines, same

size as the other makes, but they could lay

'em all over the decks any time, and wc

couldn't tell why—only they did.

tendent of engineers at the Continen-

tal Iron Works, who is an old-time rail-

roader.

i i @

A Brolcen Linl( Hanger.

"About the slickest trick I ever saw

done in the way of quick repairs, was over

in Jersey, on the old Jersey Midland road,

now the New York, Susquehanna &
Western.

'They had some new Rhode Island

engines, and I was firing for a fellow

named Barnes, who had one of them.

Coming down with an express one day.

one of the link hangers let go, as they will

sometimes, and Barnes began hustling

around to take off the rods and block the

valve on that side, so as to get home one-

sided.

"He hadn't much more than started,

shape, which you couldn't do with one

side up here on the hill, and you can cut-

off in your other cylinder where you

please, so long as you don't go below 16

inches. If you do, your lifting shaft arm

will be in the way of the eccentric rods

and the link, and you'll have grief on

hand.'

"Well, to make a short story long,

Barnes got in only a few minutes late, and

learned one trick about link hangers."

Various reports and observations show

that railroad shops are unusually busy in

many places. Most railroads are getting

engines and rolling stock in shape for the

heavy fall shipments. Hea^'y crops and

the early ending of the war ought to

make more business than wc have had for

several years.
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Electric Motors.

The article in the May issue gave an

idea as to circuits and though they may
not have appeared to have any connec-

tion with motors, they were really a step

in the understanding of them.

Electricity can be compared to steam

in many ways, but when it comes to pres-

sure (volts) there is a difference. In

steam we deal with the actual pressure;

in electricity we deal with the difference

in pressure between the terminals (or in-

let and outlet for current) of the machine

or lamp. A lamp in series. Fig. 7, may
only be a 50-volt lamp or have a dif-

ference of electric pressure (commonly
called "potential") of 50 volts between the

terminals, and yet have the pressure 450

volts at a and 400 volts at b. In steam

boilers we could of course arrange them
in a somewhat similar way, but the full

pressure would be on the appliance repre-

senting the lamp, while in this case the

lamp is only subjected to 50 volts pres-

sure, and the terminals will only show 50

volts on a volt meter. The amount of

current -will of course depend on the re-

sistance of the lamps. Fig. 7 gives an idea

of the different pressures, and shows how
it drops from lamp to lamp or motor to

motor. The current remains the same in

this arrangement. The current starts at

500 volts and drops to zero at the last

lamp.

Electric railways, with few exceptions,

are run on the multiple-arc system, as

shown by Fig. 8, in which the car motors

are between the trolley wire and the rail.

The overhead wire carries the current out;

it passes down the trolley pole to the

motors, and after being used, goes to the

rails. The pressure in the wire is 500

volts (usually) that of the rail's zero.

Either wire or rails can be touched with

impunity, but not both at once—nor must
the wire be touched while there is any

connection with the ground. Linemen
often repair the trolley wire, with current

on, but they are on wooden platforms,

which are insulated from the ground. A
stream of water, from the ground to the

man, would complete the circuit and
shock him. In the third-rail system, the

rail takes the place of the overhead wire,

the return circuit being by the rails and
earth, as before.

Just as it is safer and better to give a

locomotive a little steam at a time, to start

with, so it is best to start a motor in this

way; but it is entirely different. You open
the throttle a little, and some steam crawls

through; but you must open or close an

electric switch as quick as you know how,
to prevent burning or melting the points

of contact. The current must be choked
or throttled in some other way. The first

way was to use resistance coils, which
were coils of iron or German-silver wire

(chosen because they have a greater re-

sistance than copper), and use coils

enough to get sufficient resistance to cut

down the current to a safe point. As the

motors gained speed, part of the coils

were switched out and more current ad-

mitted to them. This was not economical,

as the current was consumed in the coils.

Now, when the motorman twists his

cofTee grinder on the car platform, sev-

eral things occur in rapid succession, and

the economical use of current, the life of

the motor and the easy starting of the

cars depend largely on these "control-

lers," as they are called.

Resistance coils are still used, but they

are not depended on solely. The usual

method now used in modern equipments

is about as follows; The first notch of the

controller puts both motors of the car in

series, and also puts in all the resistance

coils. Placing the two motors in series

only gives each 250 volts, and the resist-

ance coils cut this down lower yet. As
the car gains speed, the next move is

made, cutting out half the resistance; mo-
tors still in series. Third notch cuts out

all resistance, but leaves motors in series.

In this position there is no current wasted

in resistance, but only 250 volts are util-

ized in each motor. This gives moderate

speed.

The fourth notch throws the motors in

1

'»» ,, i-'O ,,
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Air=Brake Department.

The Shaw Brake-Slack Adjuster.

The Shaw brake-slack adjuster is one
•of the adjusters patented during the past

year, and exhibited at the conventions of

the Air-Brake Men and Master Car
Builders.

A pamphlet recently issued by the

manufacturers of the adjuster, tells us that

"the Shaw adjuster is bolted to'the guard-

timber of the passenger truck, and to the

bolster of the freight truck. It is con-

CONDUCTED BY P. M. NELLIS.

Southern Pacific Air-Brake Circular.

The following air-brake circular, under
date of May 15, 1898, has been issued

from the general manager's office:

Foreign Cars—Air Brakes : Piping.

San Francisco, Cal, May 15, 1898.

To Superintendents, Agents and Connec-
tions:

The rolling stock of the Southern Pa-

ToDead
Level'

nected to the long end of the dead lever

by means of a chain, and derives its actu-
ating movement by mean.s of a connecting
rod from the long end of the live lever.

The action on the dead lever is precisely

the same as in the case of adjustment by
hand.

"The operation of the Shaw brake-
slack adjuster is as follows: When the

brakes are applied, lever A will move to

the position of dotted lines in Figs. 2 and
3. As the shoes wear, the stroke of lever

A will carry forward the actuating frame
B until actuating pawl E advances a notch
in the ratchet wheel. When this takes

place, and the brakes are released, the

actuating frame is carried backward, the

actuating pawl revolves the ratchet wheel
and drum, and the retaining pawl F takes

up a notch; by which means the dead

fever is drawn over by the chain which
winds around the drum, thus taking up
the slack.

"To apply new shoes, raise the pawls

from the ratchet wheel by pulling on arm
G. This will allow the chain to unwind
from the drum, and the lever to return to

its original position. Any undue slack

will be taken care of by the adjuster.

With the Shaw method of adjusting,

the angles of the cylinder, floating and
live levers are the same when the shoes

are worn out as when they were first ap-

plied. We are aware that the loss of brak-

ing power, due to the angularity of levers,

is minimized in some quarters; but no

arguments or tests can disprove the fact

that at the moment a lever is carried be-

yond a right angle, loss of power begins

and increases in proportion to the angu-

larity. Time and experience will show
that there is but one right place for a

brake-slack adjuster to do its work, and

that is the end of the dead lever.

)^comatlvc Enylnecrtng
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cific Company is equipped with the West-
inghouse automatic air brake.

Atlantic System.

The Atlantic system of this company
will continue to receive foreign cars at

junction points as heretofore, whether

equipped with the Westinghouse auto-

matic air brake or not, provided such

cars are not loaded with freight destined

to points west of El Paso.

If foreign cars are tendered for points

J^acific System and Orei^on J ines.

The Pacific systent and Oregon lines of

this company will not receive cars at

junction points unless equipped with auto-

matic air brakes, except when laden with

the commodities named hereinafter, and
then only when properly piped and com-
plying fully with the Master Car Build-

ers' rules, and of railroad ownership, ex-

cept as shown below. [Then follows a list

of commodities consisting of perishable

and other freights impossible to advan-

tageously transfer—Ed.]

Tank cars loaded with oil or other

liquids will not be received unless

equipped with automatic air brake.

i i i
Must Remove New York Brakes.

The United States Circuit Court for the

District of New Jersey has decided a case

in favor of the Westinghouse Air-Brake

Company against the Central Car Trust

Company and the Commerce Dispatch

Company, whereby these two latter com-
panies are required to remove infringing

New York air brakes from 1,400 cars

v/hich they control.

In reply to the defendants' remonstrance

that they would be seriously incon-

\'enienced by removing 50 many brakes,

tlie court pointed out that the defendants

had purchased these cars equipped with

Locomottvt Snglntering

Fig. 1. SHOWI.NG TOP VIEW OP SHAW SLACK ADJlSTKIt.

west of El Paso without the automatic

air brake, the contents will be transferred,

unless they consist of commodities named
hereinafter, in which case the cars will be

accepted for through service, if properly

piped for hauling in trains handled with

the automatic air brake, and if otherwise

in good running order, complying fully

with the M. C. B. rules.

infringing apparatus after being duly

warned by the Westinghouse Air-Brake

Company that the brakes on the cars in-

fringed their patents. The Westinghouse
.\ir-Brakc Company requested the re-

moval of the infringing brakes and offered

to supply their own apparatus at a reason-

able figure, but the car companies de-

clined. Having been duly warned, and
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having gone into the matter with open
eyes, the defendants were therefore not

entitled to any special consideration of

the court.

i i i
Don't Overlook the Retaining Valve.

The failure to properly look after and
test the retaining valve along with the

rest of the air-brake apparatus, is shown
by Mr. Humphrey, superintendent of mo-
tive power of the Colorado itidland. who
recently said at the Saratoga convention

of Master Car Builders: "Just before

coming to the convention I had the in-

spectors at one point keep a record of a

little over 1,500 cars and test the retain-

ing valves to see how many of them were

really effective out of 1.500. There were

137 retaining valves that would retain the

pressure to exceed three minutes. These

cars were taken promiscuously from dif-

ferent roads, and there was not 10 per

cent, on which the retaining valves were

of any value w-hatever, and they might as

well have been oS the cars as on them."

i ^ S
More Attention Needed.

In the rush to equip freight cars with

air brakes, railway companies are ap-

parently inclined to more or less neglect

the maintenance of those brakes already

in use.

During the discussion of maintenance

of brakes at the Saratoga convention of

the Master Car Builders, Mr. Bush, super-

. intendent of motive power, P. C. C. &
St. L. Ry., said: "I recently made some
investigations covering the present con-

ditions of air brakes. It bears indirectly

on this question and shows the necessity

of something comprehensive for taking

care of brakes. Taking a lot of air-brake

cars, in over fifty the air brakes were in

such a deplorable condition owing to lack

of care, that the service application could

not be obtained at all, except with the

maximum reduction. In a great many
cases service application could not be ob-

tained at all; only the emergency appli-

cation. The condition was found to be

much worse than I expected."

These are not idle words. Instead, they

truly express the condition in which a

very considerable number of air brakes

now are. and towards which others are

rapidly drifting. There are many air

plants throughout the country, but it is

doubtful if in all cases they are utilized

to the interest of the air brake. The novel

uses of compressed air for cleaning

coaches, changing car wheels, hoisting

car bodies, running drills, etc., in many
instances deprive the brakes of the care

they rightfully deserve. Indeed, we know
of several air plants equipped with effi-

cient compressors solely utilized for the

above purposes, and not a single brake at

those points receives attention otherwise

than that given it by the inspector after

the engine is coupled on a few minutes

before leaving time, or that generously

donated by the train crews on the road.

A number of the prominent members
have spoken before the several clubs and
conventions recently on the subject, and
in each instance it has been to warn rail-

roads that they are rapidl}' approaching

an alarming situation which a reasonable

amount of immediate attention may avert,

but which blindness to the present needs

of the air brake will ultimately bring an

almost endless and impossible amount of

work.

i g i
CORRESPONDENCE.
Air-Braked Wheelbarrrows.

Eiiilors:

It is believed that Air-Brake Superin-

tendent Hawks, of the Chicago & Alton

Railroad, is the first to equip wheel-

barrows with air brakes. It is not to be

assumed that on these barrows any pre-

tence has been made to avoid the skid-

ding of wheels, or the wheel rather, but

to provide a vehicle for conveniently

moving the apparatus necessary for prop-

erly testing the air brakes on cars and
trains in yards having the usual air plant

for conducting the air about the premises.

Chicago, HI. S. J. Kidder.

i i i
Another Reason Why Brakes Refuse

to Apply.
Editors:

Reading your answer to question 81.

August number, reminds me of another

prolific cause of failure of air brakes to

work, especially on long trains, on which,

in applying the brakes, considerable time

elapses between the closing of the prelim-

inary exhaust port and equalizing dis-

charge valve, and that is, a leaky piston

of the latter valve.

In making the desired initial reduction

of train pipe pressure, it may perhaps be

necessary to make a number of reduc-

tions of the equalizing reservoir pressure

owing to the former swelling the latter.

On account of the slow reduction of the

train pipe pressure, it may occur that there

will not be sufficient pressure in the cyl-

inders at any one time to force the pis-

tons by the leakage grooves, hence its

escape to the atmosphere.

Yours very truly,

E. H. Belden,
D., L. & W. Ry.

Scraii/oti, /\i.

An Experiment.
Editors:

I do not feel quite satisfied with the ex-

planation as given by you in answ-er to

G. M. N., Question 11, page 53, January,

1897, number, as to purpose of small port,

leading to top of cap nut, over reversing

valve of air pump.
Your answer says: "If there was live

steam on one end of rod, and exhaust

steam on the other, there would be a ten-

dency to force rod against weaker pres-

sure, and reverse main piston, without use

of reversing plate."

Let us take main piston on its down-
ward stroke. Reversing valve is now in

its upper position, with cavity in valve,

uncovering exhaust port from above re-

versing piston. From the position the

valve now occupies, it is possible to force

it still a little further up, causing cavity in

valve to partly uncover admission port,

thus creating an additional exhaust port

from above reversing piston. With no
port to top end of reversing rod, this

might happen, caused by excess pressure

on lower end of rod. but it would not re-

verse movement of main piston; not till

it completes its stroke. The above could

not take place on the upward stroke of

main piston, as there is then exhaust

steam at both ends of reversing rod.

As an experiment, I removed cap nut

from above reversing valve of an 8-inch

pump, and plugged small port, replaced

nut and started pump, watching closely

for any change in working of pump, such

as an uneven stroke, or its sudden re-

versal, but after ten minutes running

failed to notice any. The pump apparent-

ly worked as well with port plugged as it

did before. Perhaps lack of lubrication

at upper end of rod might finally have in-

terfered with the pump's proper working.

H. Thornbcrg,
Engineer, N. C. & St. L. Ry.

Paducah, Ky.

[If the rod fit snugly in the cap nut,

there would be compression in the nut

when the main piston finished its up

stroke. Immediately upon the reversal

of the pump, the compression in the nut

being greater than the steam pressure on

the lower end of the rod, would cause the

rod to start downward, providing it was

not so tight as to bind or lacked lubrica-

tion, and the pump would reverse. With

a worn rod and cap nut this compression

would not result unless the pump were

running rapidly. Possibly in your ex-

periment the rod and nut were not snug

fits and there was little tendency to form

compression.— Ed.]

Operation and Care of the Feed Valve
Attachment.

Editors:

I am enclosing you an article on the

feed-valve attachment which, with the ac-

companying print, it was thought you
might desire to publish for the benefit of

your readers.

The gage is in use on about ten other

roads in this territory and, along with the

instructions, is assisting materially, in ob-

taining more satisfactory results from the

feed-valve attachment.

OPERATIONS OF ATTACHMENT.

The feed-valve attachment, as is well

known, is to regulate the pressure in the

train pipe when the valve handle is in run-

ning position. The regulating spring

holds the piston up and supply valve open
until train pipe pressure, which is above

piston, increases to an amount that com-
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presses regulating spring, and allows sup-

ply valve to either seat or close to that

point where leakage is just supplied.

Train pipe leakage tends to reduce

slightly tlie pressure at which feed valve

will regulate, the amount being dependent
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GAGE FOR FEED VALVE ATTACHMENT.

on the opening of supply valve necessary

to feed leakage.

In operating the 1892 engineer's valve,

the handle must be left in full release a

suJficietit length of time to insure release

of rear brakes, but must not be allowed

to remain there long enough to charge the

auxiliary reservoirs above standard pres-

sure. Should this ever unintentionally

occur, the pressure should, by applying

and releasing without recharging, be at

once worked down to an amount that will

permit of release without again over-

charging.

Where a very small reduction from a

fully charged long train would entail

either stuck brakes at rear or an over-

charge, prevent by making a further re-

duction before releasing. Speaking broad-

ly, to release the brakes on a train of from

twenty-five to fifty cars, the handle should

be left in full release from five to fifteen

seconds. The shorter the train or greater

the difference between train pipe and main
reservoir pressures just previous to mak-
ing release, supposing the former has not

been reduced below the point of full ap-

plication of brakes, the less time is re-

quired.

Where a release must soon be followed

by a reapplication and release, the valve

handle should be returned to lap as soon
as brakes are oflf after first application, so

as to insure ample excess pressure for sec-

ond release. This is but another form

of the oft-given instruction that so long

as air couplings are to be made, the train

pipe and auxiliary reservoir pressures

should be kept moderately low, and main
reservoir pressure as near as possible to

maximum amount allowable.

Guard against a Plate D-8 valve being

placed on an engine carrying such high

boiler pressures as 180 or 200 pounds, un-

less some provision is made for preventing

main reservoir pressure exceeding a safe

amount with valve handle on lap.

ADJUSTING, TESTING AND REPAIRING.

When necessary to adjust a feed-valve

attachment, pump up maximum pres-

sure, and then make a leak from train

pipe suflicient to represent that from an

average train. This may be done by open-

ing almost full the bleeder (release valve)

on either tender or driver brake reservoir.

Terminals should have a special device

made by closing the end of a hose coup-

ling, drilling and tapping for \^-\nc\\ plug

and making a 3-64-inch or i-16-inch hole

in latter to cause desired leakage. By
substituting a tested air gage for the

J4-inch plug, the same coupling may be

employed in the examination and adjust-

ment of engine air gage.

After every alteration of feed-valve

regulating nut, make a 15-pound service

reduction and return valve handle direct

to running position, but do not move to

full release. Having set feed valve thus,

then in running position pump up to

maximum train pipe and main reservoir

pressures, place valve handle in full re-

lease for about two seconds, return to run-

ning position, and after leakage has re-

duced train pipe pressure to point where
feed is supplying, note difiference from
previous amount. A slight difference is

to be expected; but when 5 pounds or

more, it indicates undue resistance to

movement of piston 45, Fig. i, and should

be corrected. Either the friction ring 38
fits too tight in the cylinder, the collar of

piston rod 37 binds in the ring, piston

binds against side of cylinder, or the rod

bears where it passes through adjusting

spring or enters nut 41.

When, after regulating as directed, and
then stopping leak, an increase of several

pounds follows latter operation, but train

pipe shows no further tendency to in-

crease to main reservoir pressure, this in-

dicates undue resistance to final down-
ward movement of piston, or that just as

supply valve 34 is nearly seated. This is

generally caused by a distorted dia-

phragm 43, made so by long service, oil

getting on it, or spring box being screwed
up too tight.

A test that will enable the repairman to

easily detect any such undue resistance to

piston movement, is to remove regulat-

ing spring, invert and return its nut, and.

with feed-valve cap nut off and supply
valve held in place by a finger, move pis-

ton rod to full up stroke and then down
until supply valve is seated. If the end
of piston rod be drilled and tapped for a

;4-inch bolt, the regulating nut may be
returned to its normal position and the

same device used to move the piston as is

employed in removing the reversing pis-

ton from the 8-inch pump. Pliers tend to

abrade the end of piston rod, and cause
the trouble sought to be eliminated. It

should also be seen that regulating spring

binds at no point on piston rod, and is

free in its nut.

If, with valve apart and diaphragm ring

in place over piston-rod collar, it requires

any appreciable force to bring the lower

faces of these two parts flush, this indi-

cates a distorted diaphragm. Where not

too bad, a betterment sometimes results

from inverting the diaphragm pieces.

The spring box should be screwed up

against the diaphragm but little harder

than may be without a wrench. Guard

against setting it up more when tighten-

ing check nut. Should spring box be

screwed up to a joint against body, not

only would diaphragm be damaged, but

the supply valve might be prevented from

seating. Especially is this true if piston

rod collar has been sprung down. This

may be done by using too much force on

feed-valve piston nut in an endeavor to

bring it to position when diaphragm is too

thick or has not been put on central. In

replacing diaphragms, place them on the

piston, enter rod through latter, and hold

firmly until nut is well down. This to

keep them central, and they should be

tested for this by putting the ring in place

and seeing that lower piece fits in recess

and upper one is true with outside of ring.

To guard against spring box being

screwed up too tight, it is well to insert

sufficient tin or other thin washers over

its threads to take up most of the space

left after diaphragm has been clamped

hard enough.

The gage shown in Fig. 2 is to assist in

maintaining the necessary standards of

construction. One side is finished to be

used as a straight-edge, and this must be

employed first to see that piston-rod col-

lar, the striking point, is not dished on

bottom. Collar being true, gage from its

lower face to top end of rod; distance,

15-16 inch. This being right, or made so,

and with piston and nut in place, use flat

Fig. ]. FEED VALVE ATTACHMENT.

part of gage with protruding pin to meas-

ure distance from top of rod to three

striking points on nut, which should be

3-32 inch, or nearly so. With all other

parts standard, a port opening greater

than that through rotary will be got if



436 LOCOMOTIVE ENGINEERING. Septeniber, iS

previous measurement does not exceed

li inch.

Next gage from finislied cast-iron face,

where nut strikes on upward stroke, to

valve seat at top of brass bush, which
should be Js inch. Where necessary to

face this bush, shim up under its collar

with paper until original dimension is re-

stored, and see that bearing width of its

seat is maintained standard.

Next gage lower stem of supply valve,

whch should be g-i6 inch. Finally, by

use of the 5'8-inch prong on part used to

test the J^-inch dimension, see if guide in

cap nut has been sprung, as has some-

times inexcusably been done by striking

on top of nut, thus causing guide to cock

and hold the supply valve unseated. Do
not unduly tighten this nut. Supply-

valve stem should fit neatly in guide to

prevent cocking.

Use no metal in cleaning supply valve

or seat. A piece of wood with water or

oil is best, and passageways should be

blown out with air before replacing valve.

Where time permits, remove diaphragm
from feed valve and place other parts in

lye water. Steam or hot water quickly

softens the accumulation on supply valve.

Where piston is difficult to remove, and
air pressure can be got, take firm hold of

rod, and by carefully moving valve handle

to commencement of full release position

the piston will be forced out. Otherwise
use a hard wood plug from above, as a

metal punch will damage end of rod.

Sometimes a new supply valve will leak

on account of very slight imperfections,

resulting from service, in the brass bush
it seats on. A useful tool for quickly

correcting this is a round piece of hard-

ened steel, with end ground true, and hav-

ing a removable center pin. If the brass

seat requires other than mere rubbing

down with oil, use only such grinding ma-
terial as finely powdered glass or pumice
stone, as any considerable grinding will

require raising seat, previously men-
tioned.

Where, by adjusting, pressure cannot
be prevented from feeding up too high in

train pipe, reduce lo pounds below stan-

dard amount, return valve handle to lap,

and quickly closing train pipe cut-out

cock under valve, note whether pressure

again rises. If so, either the lower gas-

ket is leaking from main reservoir pas-

sage through on top of piston, or rotary

valve seat is defective. But in case black

hand 'does not then rise, it is either a

faulty feed valve case gasket or a leaky

supply valve, most likely the latter. To
determine which, remove piston and. with
handle in running position, the port un-
derneath at which air is escaping will lo-

cate the defect. However, this is suppos-
ing all parts are standard, spring box
was not screwed up too far, nor dia-

phragm so distorted as to resist final

downward movement of piston.

The most severe test for lower gasket,

rotary or feed valve is that of closing the

train pipe cut-out cock under brake valve.

So small a train pipe space is left that,

with valve in running position, a slight

increase on black hand is to be expected.

But if over 5 pounds, the cause should be

located and remedied.

F. B. Farmer.
S/. /'ail/. Miun.

Tandem Quick-Action Triple for In-
struction Purposes.

Editors:

You will find enclosed a sketch repre-

senting a device which is used on the

Chicago & Alton road for instruction

purposes in air brakes. There is a rod

connected to the working triple valve and
extended through the graduating nut, and

attached to a skeleton triple valve. The
motion of the live triple when working

gives the skeleton valve the Same move-
ment, which is a great help in under-

tion." It is with reference to this that I

wish to write.

There appears to be considerable con-

troversy throughout the country in re-

gard to the number of air-braked cars that

should be in each train, so as to make

good stops; also. If a certain number of

the cars cannot be advantageously piped

and mixed in air-braked trains. This con-

troversy all comes from the Interstate

Commerce Commission having urged the

dllTerent railroads to put on automatic

couplers and have a train brake under the

control of the engineer.

There are doubtless a good many roads

in the country that have not yet recovered

from the last great business depression,

and are therefore not in a condition at the

present time to spend the money for these

improvements. For this reason the Inter-

state Commerce Commission extended

the time two years. A number of rail-

TANDEM TRIPLE VALVB FOR INSTKUCTION PDRrOSES.

Standing the graduating features of the

quick-action triple valve.

W. W. Updegraff,
Chicago & Alton R. R.

Blooiiiington, III.

i i i
Cars Fitted with Air Pipe and Hose

Only.

EiUors:

This article was brought to my mind by

reading an article in the Railroad Gazelle,

published April 22, 1898. It is entitled

"Cars Fitted with Air Pipe and Hose
Only." It was one of the questions dis-

cussed at the March meeting of the West-
ern Railway Club, at Chicago.

One prominent member said that he

was not in favor of piping any cars, but

to have the whole equipment of every road

equipped with power brakes.

Another said that he had recommended
that a number of the old light cars on his

road be equipped with pipes only. He
also said: "Those who are connected with

lines from Chicago west well know of

cars equipped with pipe only, used in

trafiic west of the Missouri River. This

is practiced by the Union Pacific and by
the Southern Pacific quite largely and
with success, and it seems to me that it is

a matter deserving of considerable atten-

roads, however, have conceived the idea

of partially equipping their freight cars

with continuous brakes, and fitting the

rest out with piping only.

I am very often asked how many cars

in a freight train should be equipped with

the automatic brake, so that the engineer

shall be able to make all stops without the

use of hand brakes. My reply is invari-

ably that I do not know; that I think all

of the cars should be equipped, then we
would be able to give some idea of what
kind of a stop could be made.

We will take, for illustration, a railroad

that has not over a 35-foot grade. Say
that the trains are rated at so loads and
that sixteen cars, or one-third of the train

has power brakes. Now, with the power-

ful locomotives that are used at the

present day, an engineer can get a swing
on a train of this kind of at least 30 miles

an hour, and more than likely over that.

Suppose he comes on a flag that is not

out far enough, or where the section men
have a rail up and have neglected to send

out a flag: or he has run by his orders

and meets another train, or perhaps the

dispatcher has given a lap order. In any

of these emergencies the engineer has a

very poor show to make a stop, with only

this number of braked cars in the train,

before an accident happens, and the acci-
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dent will probably cost more than it would

cost to have had all the cars equipped.

On the other hand, there is no doubt but

that the engineer could make all station

stops with a train of this kind, as he would
know the road, and after making one

stop, would know how far from each sta-

tion to commence applying the brakes so

as to make a good stop.

There is no doubt that there are rail-

roads in this and other countries, where

freight trains could be operated success-

fully by having only partially equipped

trains of power brakes; but with the list

of accidents that I have mentioned star-

ing them in the face, they would also have

the danger of the train breaking in two
back amongst the non-air cars, and run-

ning together before anyone would dis-

cover it; also the danger of breaking in

two, say, with one or two of the air-brake

cars on the rear. Of course if the cars

were all alike and the same weight and

capacity, this would not occur; but to-

day we are hauling, in freight trains, cars

from 15 tons up to 100 tons.

Now in regard to piping cars, I have

had considerable practical experience in

this matter, and I can say positively that

it is not a success. When the Southern

Pacific Company first applied the auto-

matic brake to their freight cars, they

transferred all freight at their terminal

points, Ogden, The Needles and El Paso;

consequently they handled none but their

own cars. About 1886 or 1887 they quit

transferring, and commenced to receive

Eastern cars. As very few of the Eastern

roads had the 'brake on freight cars at that

time, of course the Eastern cars had to be

piped.

To illustrate to what an extent this mat-

ter was once carried on, I remember see-

ing a full train of twenty-four cars g«ing

West .out of Ogden one day, that had

only seven air-brake cars, and the rest

were all piped so as to have the air clear

to the gage in the caboose. Now, when

there are several piped cars in a train and

the brake is applied, the train stretches

apart. The piped cars not having any

brakes applied, will surge back and forth

until a link or pin breaks, or the draw

head is pulled out. As you air-brake men
well know, the quick action will only

jump a certain number of cars that are

cut out or piped.

I have known piped cars to be received

here that had an old straight air hose on

each end, with the valve in each one. The

other coupling had no bridge, conse-

quently the air could only go to the back

end of that car. I remember one car

equipped in this way that caused one col-

lision and a runaway down a short grade.

Found another piped car once that had

a piece of broom stick in it. This is due

to the fact that refuse pipe and hose are

generally used to pipe cars that have no

brake. The Southern Pacific Company
has had so much trouble here with piped

cars that they arc very cautious about re-

ceiving them. An order was issued some

time ago about what kind of loaded cars

would be received with pipes. I send

you a copy of a re-issue of this notice up

to date. [This order appears elsewhere

in this department.—Ed.]

The Denver & Rio Grande Railroad re-

ceives piped cars, but will only allow a

specified number in a train over the Ten-

nessee Pass, where there is a 3 per cent,

grade.

The Colorado Midland will receive

piped cars, but if they have only a single

hand brake, that is if the brake is applied

to one truck only, they apply the hand

brake to the other truck, and remove it

when the car is to be returned.

The Rio Grande Western will take very

few piped cars, and then only when loaded

with something that is very hard to trans-

fer. They will not take any piped cars

unless they have double hand brakes.

They have to do this because in taking

trains down their 220-foot grade on the

Wasatch Mountains, from Soldier Sum-
mit to Clear Creek, a distance of seven

miles, every car has to hold itself. So
when they have a piped car the hind brake

has to be clubbed. Two cars cannot be

held with one brake down this grade.

I cannot say just what the Union Pacific

are doing in this matter, on their own
line, but I know that they turn over very

few piped cars to the Southern Pacific.

Several years ago the Southern Pacific

refused to take piped cars or cars without

air brakes from the Santa Fe at Mojave
or The Needles. The cars had to be

transferred at these points. This was

done, however, because the Southern

Pacific had a 3 per cent, grade for 25

miles down the north side of the Tehac-

hapi Mountains.

In going through the yards at San

Francisco or Oakland, Cal., it is very sel-

dom that I see a piped car any more. If

I do, it is some car whose contents is in-

convenient to transfer.

When the Interstate Commission pub-

lished the list of roads last fall, giving the

percentage of brakes and couplers applied

to the different roads, the Southern

Pacific showed up 96 per cent, on brakes.

The Pacific system is actually 100 per

cent. The Atlantic system have some old

cars that they never equipped. They are

kept in local service down there and are

not allowed to come west of El Paso.

That is the reason the Southern Pacific

does not show up to 100 per cent, on the

brake question.

H. C. 1"r.\zer.

San J^rtjnrisfo, CuL

A Qood Air-Brake Report.

Editors:

The following monthly report for July

of our air-brake inspector may be of in-

terest to your readers, as it is almost en-

tirely based on a temperature test, our

docks being at the foot of a :3-mile

hill.

As soon as a train stops with brakes

set, the inspector runs over the train and
marks the temperature of wheels, then

goes over again and locates the cause of

too hot or too cold wheels. We have no
night inspector, consequently this report

covers about one-half of the cars received

during the month. This is a very good
test on this road, because the yard is at

the foot of a long hill, and again because
all cars are loaded, and almost equally

loaded.

The report is as follows:

Number of trains, 346.

Number of cars, 9,861.

Hose coupling leaks, 219.

Defective train pipes and angle cocks, 7.

Leaks in pipe joints where marked, 470.
Defective triples, 65.

Defective release valves, 38.

Defective retaining valves, 203.

Leaky brake cylinders, 60.

Defective hose, 24.

Piston travel under 5 inches, 221.

Piston travel over 9 inches, 283.

Bleeder wires missing, 102.

Brake rod broken, i.

Brake beam broken, i.

Pistons broken, 10.

Cars set out for repairs, 160.

Cars cut out and found O. K., 23.

Total defects reported, 1,756.

Broken in a wreck, i N. Y. No. 2 pump,
I N. Y. B. v., 2 brake cylinders, 4 auxil-

iary reservoirs broken, 2 quick-action

triples.

D. P. KHtLOGG,
A. B. Instr.,

Duluth & Iron Range R. R.

TtL'O Harbors, Miuti.

The Traveling Engineers have two
good air-brake subjects to discuss at their

coming convention, which meets in Buf-

falo September 13th. The subjects are:

"What is the best method to be pur-
sued by Traveling Engineers in giving

air-brake instruction while on the road?"
and "The proper care of the engineer's

valve while in service, and what is essen-

tial to the successful handling of air-

braked trains."

The Westinghouse Air-Brake Com-
pany has closed a contract to furnish a

large number of brakes to the govern-

ment railways of Russia. These brakes

will necessarily be manufactured in

Russia, and a representative of the West-
inghouse Air-Brake Company is now
there negotiating with the government.

The packing ring of the triple valve

piston should never be removed for clean-

ing, or any other purpose, until it has

been finally removed for renewal. A ring

once taken out and replaced is distorted

more or less, and can never again fit with

the degree of nicety that the manufac-

turer fitted it when he ground it in with oil.
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QUESTIONS AND ANSWERS
On Air Braks SublecU.

(82) D. W. B., Delaware, O., asks:

What remedy can be used with a D-8

valve to keep engineers from using full

release position as a running position,

allowing some train-line leakage? A.

—

Keep the excess pressure valve clean, and

spring adjusted to no more than 20

pounds. Some repair men have drilled

a warning port in the D-8 valve similar to

that in E-6, and claim good results.

(83) W. W. W., Bloomington, 111.,

asks

;

Why are the holes placed in the emer-

gency piston only in the 14-inch special

triple valve? A,—To give a larger escape

opening to the brake cylinder pressure

when brakes are released. This allows

the air in the 14-inch cylinder to escape

in about the same time as the other

brakes. Otherwise it would take longer

to get the air out of the large cylinder.

(84) M. C, Bradford, Pa., asks:

Why, when hand brakes are being used

to assist air brakes, should they not be

set at rear end rather than behind air

brakes? A.—^When hand brakes are set

on rear end, the slack of the entire train

runs out when air brakes are released,

and the strain on the couplings and draft

is liable to break the train in two. With

hand brakes set immediately back of the

air cars, the slack runs out of the air cars

only.

(85) M. C, Bradford, Pa., asks:

Is it a bad idea if using ten cars of air

to steady forty cars on a descending

grade to set up four or five hand brakes

directly back of engine on air-brake cars,

not cutting out air brakes? A.—It is best

not to do it, as it is not necessary, and

these cars do double duty of air brake

and hand brake. Many wheels have been

heated and cracked this way. If hand

brakes are required to assist in holding

the train, use those immediately back of

the air-brake cars.

(86) W. H. S„ Salt Lake City, Utah,

writes:

In your September, 1897, issue (ques-

tion 103, page 703), you give the size of

preliminary exhaust in the D-8 valve as

3-32, in the F-6 as 5-64. In May, 1898,

issue (question 44, page 243) you give

size as 5-64 for both valves; which is cor-

rect? A.—At the time the first answer

was given, the sizes of the preliminary

exhausts were, respectively, 3-32 inch and

5-64 inch in the 189c and 1892 valves, as

the D-8 and E-6 valves are now called.

Since then one standard has been made
by the manufacturers for both valves.

(87) M. C, Bradford, Pa., asks:

Why is it some triples make a continual

kind of a fluttering sound when coupled

in with train and charged? Some do this

continually. A.—Dirt on the rubber-

seated valve, or a poor rubber seat, allows

train pipe air to leak into the brake cy-

linder from the little chamber between

the rubber-seated valve and check valve.

The check valve keeps rising and seating

to supply this chamber from the train

pipe proper. This movement is rapid,

and the fluttering is really a series of

rapid seatings of the valve. Making the

rubber-seated joint tight will stop the

fluttering.

(88) M. C, Bradford, Pa., writes:

Progressive Questions and Answers

says if brake has been partly applied in

service, go to emergency, and if you get

no emergency you will at least get ser-

vice quicker. How is this? The hole

from auxiliary to brake cylinder is

smaller in emergency than in service, is it

not? A.—When the triple makes its full

traverse, air passes from the auxiliary

reservoir to the brake cylinder through

the cylinder port, and also through the

emergency port to top of emergency
piston, thence around the edges of the

loose fitting emergency piston to the

brake cylinder. These two passages to-

gether are larger than that through the

graduating valve passage.

(89) G. E. H., Tacoma, Wash., writes:

Will you please inform me how it is

that 60 pounds is obtained in brake

cylinder and auxiliary reservoir when an

emergency application is made? Does
the amount of air in train pipe added to

au.xiliary pressure raise pressure in brake

cylinder and auxiliary reservoir to £0

pounds? A.—Yes, but in this way: Be-

fore the application is made the auxiliary

has 70 pounds, train line 70 pounds, and
brake cylinder no pressure. A sudden re-

duction in the train pipe actuates the

quick action parts of triple, causing train

pipe pressure to be vented to cylinder.

This pressure when reinforced by the

auxiliary pressure equalizes at about 60

pounds. The triple, during this applica-

tion, has made its full traverse, and a

direct communication is had between the

brake cylinder and auxiliary. Conse-
quently there is 60 pounds in both. At
the instant train pipe pressure is vented

to brake cylinder the train pipe drops as

low as 40 pounds.

(90) W. A. R., Port Huron, Mich.,

writes:

Would you kindly explain how and

when is the lower chamber in the signal

valve charged? My instruction books
teach me that a portion of the pressure

below the diaphragm (in the lower cham-
ber) is used to sound the whistle. Seems
strange how it can be recharged through

the same opening as it is discharged

through. Kindly explain and oblige. A.

—

The pressure enters the valve above the

diaphragm, passes down the port in the

side of the valve, thence up along the

diaphragm stem, and feeds slowly past

the rather snug fit of the upper part of

stem in the bush, into the chamber below
the diaphragm. To sound the whistle,

the pressure above the diaphragm is re-

duced. The pressure underneath, being

equal with that above the diaphragm be-

fore the reduction, is greater now, and
raises the diaphragm and stem. The snug-

fitting part of stem is now above the bush,

and presents a free passage for air from

the chamber to pass to the whistle.

i i i
The Oil Man of 1856.

It is not generally known that the oil

question for locomotives and cars dates

back nearly half a century—in fact, we
were not aware that special attention was
invited at that time to economies in lubri-

cation that were destined in our own day

to play such an important part in motive-

power management. We are placed in

touch with the oil question of 1856 by an

advertisement of that date, the caption of

which reads: "Pease's Improved Engine
and Signal Oil for Railroads." The claims

made for it were that "it is superior to

sperm, or any other oil whatever, and the

only reliable lubricator that is a superior

burning oil; that it will keep bearings

cool, and will not gum."
This has a familiar jingle, except that

part refering to the double-head capacity

for lubricating and lighting, which looks

a little like drawing it too strong. There
is nothing said about the chemistry of this

wonderful oil, but it was probably one of

those magical blends so common at that

time.

The "ad" is a good one for those days,

and the artist is visible in the further

statement that, "this improved oil pos-

sesses qualities vitally essential for lubri-

cating and burning, and found in no other

oil. It stands a greater heat by 20 de-

grees than any known oil, consequently

will not consume as fast, and is unaffected

when other oils are burnt or dried up, It

is 3i per cent, cheaper in price, and will

last 25 per cent, longer than the best

sperm oil." This does not appear to

leave much ground for the opposition to

stand on.

The receivers of the Baltimore & Ohio
Railroad have purchased forty miles of

85-pound 60-foot steel rails, and will ex-

periment with them on the Pittsburg.divi-

sion and in the Baltimore tunnel. These
rails were originally bought for the Co-

lumbia & Maryland Electric Railroad,

which was designed to parallel the Balti-

more & Ohio Railroad between Balti-

more and Washington, and to become an

important factor in business between

those points. The project failed, and the

material which was purchased has been

sold. These are the first 60-foot rails to

be used on the B. & O.

The Westingbouse Air-Brake Com-
pany has bought out the Boyden Brake

Company, of Baltimore, for $900,000, so

says the New York Commercial of June

27th.
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Abraham Lincoln's Car.

We are indebted to Mrs. Lola Carleton

for the photograpli from which the ac-

companying engraving was made. It was
taken by her at the Union Pacific shops,

in Omaha, in 1894, and shows the car as

it was then.

It is now at the Trans-Mississippi Ex-
position, in Omaha, Neb. This is one of

the historical cars of the country, and re-

calls another war period, far more bitter

and heart-rending than the present. This

feeling between sections, however, which
was caused by the former war has been

obliterated by the present one.

CONDUCTED BV O. H. REYNOLDS.

is supported by a spring having a tension

to properly hold the roller against the axle

and thus insure lubrication. There is no

doubt about the practical value of this de-

vice, because it is old—has been tried and

cast aside years ago, and will be patented

again in years to come.

Another journal box, having the object

of lubrication in view, but in a way that

looks as though it would do something

in that line, is a box with a reservoir for

oil cast on the top (not a new idea), and
has a duct or passage leading from the

reservoir to an oil hole in the center of the

bearing. In connection with this scheme

adoption in such cases would seem to be

the rational way to have common sense

steps, at a rcisonable cost, on coaches al-

ready equipped with the high variety.

The parcel rack for coaches also comes
in as a subject for improvement, and re-

ceives attention in the direction of mak-
ing it adjustable to difTerent positions and
forms of packages, and so devised as to

retain its contents through the medium
of a weight, which distends or closes the

front in accordance with the size of the

parcel. The fact that there are few parcel

racks in coaches, worthy of the name,
ought to ri|.cn .1 field for such as this. A

Recent Car Details.

The interest evinced in the perfecting

of car details by the inventor is one that is

rather deeper than would be suspected, if

a knowledge of it were based alone on the

devices that force their way to adoption

by merit, in which contingency we would

probably see very little effort made to

revolutionize well-known details, but we
are enabled to keep tab pretty accurately

on improvements (alleged) by means of

the reports issued from the Patent Office,

and from that of the week ending August

2, it is gathered that there is a decided ten-

dency to make the American car a better

vehicle than it ever was. These records

also show the faith that is in them, for the

"substantially as described" represents

dollars, and is of course an earnest of what

the inventor has sacrificed for the com-

mon good, and he thus poses as a philan-

thropist.

Among these candidates seeking the fa-

vorable opinion of those interested in car

details is a car a.xle lubricator, having a

roller revolving in oil in the journal box,

and in contact with the underside of the

journal, the roller being held in position

relative to the journal by a casing which

CAU USED HV .\BItAHAM LINCOLN'.

of oiling the journal is an arm or arms
secured to the end of the axle and revolv-

ing with same, whose function is to ele-

vate the oil to the chamber above, after

having performed its office of lubricating

the journal, thus using the oil continu-

ously. Since the claims do not embrace
anything about hard grease that requires

a bo.x to be hot before lubrication begins,

there is an air of plausibility about the de-

vice that arrests attention. It looks like

a good thing, or rather it appears to pos-

sess the possibilities of something worth
having, for oil will flow by gravity to a

journal easier than by capillary attraction

through dirty and dead soggy waste that

don't touch the journal. There is good
reason to believe that the reservoir plan

would improve the hot box situation.

An ingeniously devised folding step for

passenger cars is found in this exhibit,

consisting of a riser and tread which are

secured to the lower tread of car step and
so arranged as to fold, or fall into posi-

tion as a part of the step, at will. A de-

vice of this character would, we think, be

of great utility on coaches whose steps

are too short to be comfortably reached

from the ground by a 29-inch leg. and its

rack that will hold parcels is what is

needed.

In addition to the above, there is an

automatic flexible coupling for train-

pipes for air, gas or steam use, that has

the merit at least of originality, and looks

as thoug'h designed for a purpose; also a

brake rod which has been illustrated and
described in this paper, and is Worthy of

the protection of the Patent Office. Be-
sides these there are two improved de-

tails of a well-known car-heating system,

and also a draft rigging for freight cars.

The car department is well looked after,

but there is one feature of car economy
made prominent by its absence—the coup-
ler. This omission is full of portent, and
would seem to signify that the fiend is sim-

ply girding up his loins for a fresh break.

We are receiving frequent requests for

standard sizes of pamphlets, etc. We
have published particulars several times,

but we now give them again to our read-

ers: Postal-card circulars, s'AxsVi inches;

pamphlets and trade catalogs, 3'Ax6
inches, 6x9 inches, gx I2 inches; specifi-

cations and letter paper. 8;4 x lo^i inches.
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An Association of Car Foremen.

Tlie tendency of r.-.ihvay men to advance

in the technique of their business by or-

ganizing into bodies composed exclusive-

ly of some one branch of the service, has

now pervaded almost every department,

and the branching off from the main body
of an organization into local clubs is

simply in conformity with that natural

law which applies to birds of a feather.

The banding together of the employes of

a car department is in line with the never-

ending yearning for more light by a class

of men who have never made any great

hulabaloo in the railroad world, and have

been known by their works rather than

wind.

The car foremen of roads entering Chi-

in the handling of their respective

duties.

Such an association is needed, and we
have no doubt that it will show cause for

its existence in a record of good work.

The same need is apparent in all cities in

which several roads center, and if car

foremen, car inspectors, car builders and

repairers, and all others taking an interest

in car work exclusively, were to form

local associations similar to that of Chi-

cago, and talk up car repairs, inspection

and design in all their various phases,

they and their vocation would be the bet-

ter for it, because it would open their eyes

to the fact that there were some things

yet to learn in their business, and that

those things are best brought out by dis-

Electric Quard Alarm.

In '"Transport" we find a description of

an electric alarm for the use of passengers

in compartment carriages in cases of dire

necessity, in which they may communi-
cate with the guard and engine man sim-

ultaneously, from any part of the train,

by simply pulling a small handle, of

which there are three in each compart-

ment, when a bell rings in the guard's

van and also on the engine. The electric

wires are carried under the coach, and

near the ends are made to enter the

brake pipe, at which points contact is

made with the wire from the adjacent car.

In addition to the audible alarm, there

is in connection with it a target, or in-

dicator, that is supposed to fly out from

PULLMAN DINING CAR. Iii;.\WIXG ROOM CAn.

cago have now an association having for

its object the improvement of its mem-
bers in all matters pertaining to car re-

pairs and interchange, and the member-
ship therefore is composed of the very

sinews of the car departments of those

roads. It is a wise move, and will bear

fruit for the railroads they represent, just

as the sister associations have done, and

in a field that has been unworked up to

the present time for the want of organiza-

tion and all that it implies in the way of

reciprocity of car thought of the practical

kind. The coming together of men of

the same calling, and the discussion

of subjects of a common interest, can

have but one result—a broadening of

ideas—and a consequent improvement

cussion. The car man owes it to himself

to take independent action that will bring

his department up to the standard aimed

at by others, and we are gratified to see

the move made at Chicago with that ob-

ject in view.

i i i

A Limited Express.

Discontented Passenger—I thought this

was the limited express?

Conductor (Oklahoma Railroad)

—

That's what it's called, sir.

Passenger—Ah! What is there limited

about it?

Conductor (after reflection)—The time

for meals.

the side of the car and locate the scene of

trouble for the information of the guard.

There has never been any doubt of the

need of an efficient means of communica-

tion with the guard in cars of this kind,

but any attempt, at the present time, to

perpetuate a type of vehicle that makes

necessary an elaborate alarm system in

order to insure the safety of .the pas-

sengers, looks like genius misapplied.

The American passenger car furnishes an

absolutely perfect measure of security,

without the necessity of an appeal to the

guard or any other person.

The arrangement of seats are far more

comfortable and convenient for viewing

the scenery, and objection,able persons are

more easily avoided.
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A New Dust Guard.

The result of some tiiought in the di-

rection of a better dust guard than any

of those in general use, is seen in our en-,

graving of the device gotten up and used

by Mr. C. G. Potter, master mechanic of

the Nashville, Chattanooga & Tennessee,

at Paducah, Ky. This dust guard is made
of two pieces, as shown in the different

views, fitting the space in the box in the

usual way, and fitted together so that

they will effectually exclude dust, and at

the same time keep oil in the box—the

two functions heretofore generally at-

tempted by a single piece of soft wood,

with the most unsatisfactory results.

One of the two pieces forming this

guard, fills the slot in the box at the bot-

tom half only, having one-half its thick-

ness cut away to a point below the center

of its hight, and the space thus left is

fitted by the short piece of the guard. As
shown in Figs. 2 and 3, the long, thick

piece is introduced into the box and the

In his letter to us concerning this

guard, Mr. Potter states that he was im-

pelled to study up on the subject by an

article we recently published on the vil-

lainous devices in use for dust guards,

and being satisfied that a good guard

could be built at a reasonable cost, evolved

this one, and will soon place it on the

market.

Truck Frames.

The freight car truck has been the sub-

ject of as many shafts of ridicule as any

other part of our rolling stock. A reason

for this is found in the fact that there are

more opportunities for giving full sway

to freakish visions than in any other place

on a car. The proof of this is seen in the

numerous builds of trucks—the few parts

standard to all being comprised in the

axles, wheels, boxes and bearings, and

these are interchangeable because they

are made a standard by the fiat of an

the diamond members may be shifted

about, and the dimensions altered with-

out apparent injury to the integrity of it,

and that is also the reason why so much
guess-work has been done by the alleged

designers. There are a few arch bar

frames, and also girder frames, put up so

as to come within the requirements of

cost, both first and that for maintenance,

and if measured by this gage it would not

seem such a difficult matter to name the

best of these for the serious considera-

tion of those interested in reducing the

output of schemes that cannot lend any

aid to the betterment of the present

status.

There can be no barrier erected that

will hold against the tide of truck frames

contemplated or under way, and now
flooding the patent office, if action is not

taken to show that the field is already

more than covered, for the reason that

some of them will be sold and find their

way on the road, no matter how little
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POTTERS DUST GUARD.

f'g-

axle passed through the hole, when the

short piece is dropped into place in the

slot of the bo.x, the two halves just filling

to a lit. The edges of the pieces are left

apart at the center, so as to allow them

to approach as wear takes place.

A small, half-elliptic spring is used to

hold the long half of the guard up to the

axle, as shown in Fig. 2, gravity holding

the short half in contact with the dust-

guard bearing. The guards used by Mr.

Potter are made of cast iron, and cost,

including the spring, about 8 cents for the

complete guard. A service of 4,600 miles

on a very dusty road developed a wear of

only 1-64 inch in the hole of the guard,

showing that it would require over five

years of wear to bring the shoulders of

the guards together. Some of the claims

made for this dust guard are: Simplicity

of construction, aiuomatic in operation,

indestructible if of metal, economy in oil

and packing and wear of brasses and jour-

nals, and minimum number of hot boxes,

besides the fact that they are equally efli-

cient whether made of cast or malleable

iron, brass, pressed steel or wood.

association authorized to decree what

shall go on record as standard.

When the important question of a frame

is up for consideration, nightmares are

born, and the farther from rational

thought a designer can steer, the more

nearly he imagines himself to approach

the ideal thing, and the fact that makes

the confusion worse is the possibility of

foisting these things on a road in the face

of advice to the contrary from those

who are responsible for their mainten-

ance.

The fitness of the arch bar frame as

against the solid girder seems to be the

rock on which all progress splits in the

matter of getting to a standard, and since

both of these types present inexhaustible

openings for radical changes in dimen-

sions without impairing the efficiency of

either, the situation must remain as at

present until a proper tribunal names
some one of them as better than the

others.

What holds the truck frame a long

way from even the dignity of a recom-

mended practice, is the facility with which

they are desired. This action should be

taken, not with the idea of having reached

that stage of perfection where further

improvement is impossible, or for the

purpose of stifling intelligent effort, but

simply to head oflf the chaotic and mis-

directed work of the truck crank.

To best accomplish this end, we believe

a standing committee should be ap-

pointed on each road by the Master Car
Builders' Association, and authorized by
that body to note the performance in ser-

vice of every build of truck on their re-

spective roads; the duty of the committee
being to make a detailed report of every

weakness due to faulty design, together

with the probable or actual expense in-

curred in correction of same. Informa-
tion of this character has never been col-

lated except in isolated cases, and prob-
ably then to pad promises made by in-

terested parties. The work of a com-
mittee on the lines proposed should be a

most valuable aid in weeding out the

trucks that arc too heavy and strong, as

well as those that are too light and weak,

besides holding the freak at bay.
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A Window Waaher.

In a large city like Worcester, Mass..

it is a common thing to see a man wash-

ing the front windows and the "rig"

shown in Fig. i might easily escape no-

tice, but the writer observed it in use at

the Swedish Mercantile Co-operative Co.

on Laurel street, and those who made and

were using it seemed highly elated with

their invention.

It is like an ordinary long-handled win-

Fig. I

A WINDOW WASHER.

dow brush, Ibut the handle is noUow and

has a pipe running through it, to the lower

end of which the regular sprinkling hose

is attached. At A the pipe comes out and

is bent over the top edge of the brush so

as to project several small streams or a

sheet of water C against the glass just

above the brush—the supply of water be-

ing regulated or shut off at will by means

of a cock at B. What is the matter with

a thing of this kind for washing cars and

car windows.

A Plea far Car Standards.

In his paper on "Car Inspection; Past,

Present and Future," read before the St.

Louis Railway Club, at the meeting of

April 8, 1898, Mr. Charles Waughop. chief

joint inspector, reached for the present

confusion in the design of cars with a

mailed hand. His remarks on standards

carry weight, as coming from a practical

•man in a situation to know whereof he

speaks. They are so closely in accord

with the sentiments expressed repeatedly

in this paper that we give them entire:

"I will close this paper by calling atten-

tion to one of the most extravagant feat-

ures of railroading—that is. the non-

adoption by the Master Car Builders of

standards for the different parts of cars.

Personally, I can see no tenable reason

why, in this age of steel, we should not

have one standard truck for all cars of

equal capacity; or, if one is not enough,

have two or three. Take, for a basis, a

truck of the pressed-steel type for one de-

sign, a diamond-frame truck with a steel

body bolster for another, etc. The same

rule would apply to couplers. Say they

adopt five different patterns of the

type, one would be better, and drop the

other fifty-one different kinds on the mar-

ket. The same idea could be applied with

equal advantage on the other parts of the

car, such as air brakes, body bolsters, etc.

"Did it ever occur to you that it costs

something like (approximately) $3 odo,ooo

per year for inspection of cars for wrong

repairs alone? I believe this is a safe

estimate; and did it occur to you that this

money could be saved if all cars were

standard? Look at the millions of dol-

lars lost on delay to cars in one year on

account of holding cars on repair track

out of service until the proper material

can be obtained from the owners of cars,

many miles away, to put the car in ser-

viceable condition, which material would

have been in stock if all cars were of the

same standard. How many millions of

dollars have all railroads in North Amer-

ica invested in material for foreign cars,

at hundreds of different repair tracks, an-

ticipating a break! If cars were standard.

I believe it safe to say that the railroads

could do business in this country with

joo.ooo less cars than they now have.

"The car manufacturers would also be

in a position to save a few millions of dol-

lars in the reduction of prices for new

cars. This they could readily do, when

it is considered that if a standard was

adopted, it would be unnecessary for the

car manufacturing companies to carry so

many different patterns, etc., which are

necessary when so many different kinds

and sizes of cars are built, each company

having its own and different designs."

Private Line Cars Not Wanted.

The San Francisco office of the General

Manager of the Southern Pacific Railroad

has issued, under date of May 15, 1898,

the following notice to superintendents

and agents:

"The Pacific System and Oregon Lines,

having sufficient equipment to enable

them to carry all freight with dispatch

and safety, decline to handle cars of in-

dividuals or private car line ownership,

unless when necessary, in some cases, for

the transportation of live poultry, live

stock, perishables, bulk fluids, or freight

of extraordinary weight or character."

Revision of Standards.

In accordance with the action taken by

the Master Car Builders at the Saratog.i

convention, there is to be a letter ballot

on the suggestions made by the Standing

Committee on the Revision of Standards

and Recommended Practice; the findings

of the committee having a direct bearing

on the perfecting of standards already

adopted. The suggestions to be voted on

do not propose any radical departures

from present practice; but the one refer-

ring to the 5x9-inch axle and journal box.

with details, for cars of 80.000 pounds

capacity, proposes to remove them from

the list of recommended practice and

place them among the standards. The

remaining changes to be balloted on,

mainly referring to alteration of shapes

or dimensions, are clearly stated, and

while apparently of small moment, are

really of importance in bringing details

up to the degree of perfection aimed at

by the standing committee.

s i i
Pneumatic Drills for Car Work.

There is no better way of convincing

sceptics of the uses and advantages oi

pneumatic tools than by showing them

at work in actual service. The operator

of the drill shown is evidently much more

contented and in a happier frame of mind

than if he was boring the hole by hand,

and the amount of work done is sure to

be several times as great. This is the

Whitelaw No. 6 piston air drill, which

A HANDY TOOI, FOR T'NHANDY WOltK.

seems particularly adapted for such work,

and which is made by the Chicago Pneu-

matic Tool Company, of Chicago, 111.

The Excelsior Boiler Gaskets made by

the Boston Belting Company have a wire

insertion which adds materially to their

life. They are used on all pressures, and

their di'rability is shown by their being

used over and over, frequently for two or

three years. This is quite an item where

hundreds of boilers are used.
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Frame Splices and Pedestal Binders.

BY R. E. MARKS.

Ever since John Duzenbury went young
Phi'pot "one better" on the eccentric, he

(Philpot) has been trying to find a weak
spot, so as to get one ahead of said Duzen-

bury. The other day he came into Duzen-

bury's office, and as he didn't seem to be

particularly busy, Philpot hauled out a

couple of sketches for examination.

and I've come to the conclusion that the

frame can't very well help getting loose.

Look here, Mr. Duzenbury; here's the

regular spliced frame (Fig. 3), and you
know these bolts (pointing to d d) always

come loose or break, while the others

stand. Then it's a nice job to fix 'em up

in good shape. The long bolts through

the splice are terrors to drive out after

Locomotive Engineering

Fig. J

"When you turned down my eccentric

scheme, or proposed a better one, I deter-

mined to find something else to show you

before many months, and I'd like to have

you look at this.

"You know the trouble we have with

the pedestal binders on those Blank en-

gines we have? They're so light that they

spring and work loose, and all because

they aren't made right
—

'cording to my
notion. They're like this, you know," and

he sketched Fig. i in the dust on an old

dictionary.

"They weaken the binder at the points

a and b. to begin with, and then, to make

matters worse, they put the bolt plumb

through the same place, like this, and it

weakens the binder like sixty. My scheme

is this (Fig. 2), which doesn't cost any

more to make, is stronger at the bolt than

in the middle, and will be a binder instead

of 'stretcher,' as some of them are.

"The only difiference would be in forg-

ing a little more metal in the frame at c

Lot'ciiiiiliiv Knylnefrln^

Fig. 3

strain on bolts d d. These let go, and

then the long bolts catch it, and it's no

wonder frames get loose.

"My scheme is this, and it isn't a new
one either, as it has been used in a few

instances, with good results—fact is. the

idea was given to me by an old engineer

who has been watching things pretty

closely all his life. Here's the scheme

(Fig. 4). Forge the front end of frame

as shown, and A B and in cross sections,

leaving web. say, 2 inches thick, and have

the opening about 10 inches wide. Plane

the side fits and put in as many bolts as

necessary to hold it. These bolts are only

4 inches long under the head (except for

the nut), are easily made to fit, and can be

got at whenever needed. They can be

easily removed or replaced, and this part

of the frame need give no more trouble

than as though it was solid. Going to

turn these down, too, Mr. Duzenbury?"
"Guess not, Philpot; they both seem to

Loroirotive Crtgtnefring

Fig. 2

and c. Then instead of putting the groove

in the binder, put it in the frame, as

shown, and fit the binder to it. Even a

bolt hole through this part leaves it

stronger than the rest of the binder, and

I'll guarantee it'll stay put, too.

"Then you know the trouble we've been

having with frame splices working loose,

and the deuce of a job it is to get at the

bolts. Well, I've been thinking it over.

ij^li .\-B hncnmntlw Engineering

Fig. 4

they've been run a while, and it's my pri-

vate opinion mighty few of them ever

really fit to begin with. It's a nice job to

get a IS to 20-inch bolt to really fit the

whole length.

"To my mind, it's dead easy to see why
the inside bolts break first. Just con-

sider the strains, and it seems reasonable

that the parts c e, being on an angle, will

give toward the strain and throw all the

be pretty good ideas, and if I ever get a

chance to order a new engine, which

doesn't seem likely at present, I'll try 'em

both. 'Maybe we can on one of our scraps

that will come in to be repaired; but they

look reasonable and sensible, and if you

keep on getting ideas like these, you'll

be holding my job down before many
years."

^ @ i
Prof. Coleman Sellers, in a recent talk

on the Niagara Power Company's plant,

gave a rather startling idea of the im-

mense amount of water contained in the

great lakes which supply or feed Niagara

Falls. He stated that if there was no
more rain, and the lakes were gradually

filled up so as to keep the flow of water

constant, there was water enough to con-

tinue the present flow for 100 years. At
this rate we needn't worry about their be-

ing run dry while we are wandering around

these parts.
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Another Balancing Scheme.

Lest some of our friends should run

afoul of the latest balancing scheme for

locomotive driving wheels, we make a

few extracts from the report of Mr. Wil-

fred Lewis, in the Franklin Institute Jour-

nal, on tlie device;

"It would hardly be worth while to give

this more than passing notice, had it not

been so persistently entertained and de-

veloped, and did it not appear to be

gaining credence to a remarkable ex-

tent.

"The alleged improvement in balanc-

ing a locomotive driving wheel is shown
and described in three U. S. patents

granted to Philip Z. Davis, March g, 1897,

and numbered consecutively 578,597-S-g.

The second patent, the one most ex-

ploited, is shown in the figure.

"In all cases the wheels are assumed to

be in nmning balance on their centers,

and to the peculiar arrangement of coun-

ter weights is ascribed the virtue of main-

taining this balance while running on the

track.

"It cannot be denied that tlie wheels.

BALANCING SCHEME.

balanced as described, will run in perfect

balance on a straight track just like any

other balanced wheels; but the imputa-

tion is that the usual method of balanc-

ing is defective, and adopting this fiction

as a hypothesis, a curious philosophy is

developed to explain a shadow that was

never cast.

"The inventor claims a system of bal-

ancing by which he obtains a perfect bal-

ance for all revolving parts, and an im-

proved balance for the reciprocating parts

of a locomotive driving wheel, but his

argument is all with reference to the re-

volving parts, and as notliing is adduced

to show any improvement in the balance

of the reciprocating parts, our attention

will be confined to the revolving parts

only. He also claims that, by using two
counterweights disposed as shown in the

figure, he has overcome the difBcuIty in

balancing locomotive drivers, and his

philosophy asserts that any weight at-

tached to a locomotive driving wheel must
have its force and effect computed from

its true center of rotation, which is the

point of contact of wheel and rail for the

motion of rotation and translation com-

bined."

Mr. Lewis then proves in his usual clear

style that there is absolutely nothing in

the claim made, and that it is not a par-

ticle better than the usual method.

nonkeying with the Throttle.

We have received the following cutting

from a Scranton (Pa.) paper: "Milton

Decker, a machinist, who sustained in-

juries at the Delaware, Lackawanna

roundhouse several months ago, died

from the result of the same at the Moses

Taylor Hospital yesterday morning.

Decker was employed repairing a piston

from which he had removed the key after

taking off the front cylinder head. Some
careless person in the cab of the engine

opened the throttle, slightly allowing

steam to enter the cylinder, loosing the

piston from the crosshead and driving it

against Decker, pinioning him between

the piston and bumper. His injuries were

of an internal character mainly. Decker

was formerly an engineer on the Lehigh

Valley and handled engines on that road

during the war under the direction of

Superintendent Alex. Mitchell. One day,

coming down the mountain side with a

heavy train, he was forced to have the

brakes applied so hard to prevent the

slipping of the train on the bad rail that

almost every wheel was flat when he went

into the Wilkes-Barre station. This

earned for him the cognomen of 'Flat

Wheel' Decker, applied to him in a

jocose way by railroaders. Later he was

injured on the road and abandoned it to

work at the machinist trade." The casu-

alty above recorded seems to us to break

new ground, so to speak.
,
We have never

before run across a similar accident. It

shows how fools and meddlers can al-

ways be relied upon to trot out something

fresh. The only pity is that the evil re-

sults nearly always fall on somebody else's

head. It is pretty safe to predict that the

next man, in this particular district, who
uncouples his crosshead for piston exam-

ination, etc., will either put somebody to

"keep tab" on the footplate, or else tie up

his throttle lever.

The Baltimore & Ohio camel-back No.

gg, recently dismantled at Grafton, West
Virginia, had a war history. This engine

was built in 1851, and being in good
shape at the outbreak of the civil war,

was coveted by the boys in gray and

gathered in among other plunder at Mar-
tinsburg. It was carried on country roads

to Staunton, Va., and made good use of

by the grays, finally falling into our hands

again by the fortunes of war, and surviv-

ing until this year, 1898, going at last to

the potter's field, "unwept, unhonored and

unsung."

7
Reasons Why

THE

McKEE
BRAKE
ADJUSTER

Should be used

Everywhere.

1. Insures highest possible brak-

ing force, decreasing liabil-

ity of skidding wheels.

2. Makes possible shortest stop

in emergency.

A A

3. Gives uniform distribution of

braking force.

4. Assures engineer of efficiency

of brakes.

'

5. Insures uniform release on
all cars.

AAA
6. Increases safety by mainte-

nance of shortest possible

piston travel— thereby in-

suring greatest reserve

power.

AAA

7. Decreases cost of braking—
using less air.

AAA

Specify only the McKee
Adjuster and get the best.

AAA

O&C COMPANY,
CHICAGO.
NEW YORK.
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Locomotive

Engineering

.^ Taught by Mail.

Any man who will study can learn the

theory of Steam Engineering thoroughly,

without leaving home or losing time from
work.

Thousands of students, including en-

gineers, firemen, machinists, master me-
chanics and superintendents, testify to the

benefits received through their courses

in The International Correspondence

Schools, Scranton, Pa.

The Locomotive

Engineers' Scholarship.

This course is intended especially for

locomotive engineers, firemen, appren-

tices and others who wish to study me-
chanical drawing and the theory of Loco-
motive Steam Engineering. The subjects

taught are arithmetic, mensuration and
the use of letters in the algebraic formu-

las, Geometrical Drawing, Mechanical

Drawing, Locomotives, Dynamos and
Motors.

The elementary instruction is full and

complete. The locomotive is taken up in

detail, and the student is told, in clear

and concise manner, all that he needs to

know regarding valve gears, combustion,

generation of steam, tractive power, etc.

The different types of locomotives are il-

lustrated and described, and every part of

a locomotive is named and its use ex-

plained. The operation and construction

of air brakes, vacuum brakes, etc., is fully

described, and any one who studies it can

understand it.

We also teach Electrical Engineering.

Michine Design, Civil, Railroad and

Bridge Engineering, Architecture, Plumb-

ing, Mining, English Branches, Book-

keeping and Shorthand.

Write for circular, stating subject in

which you are interested.

A Heavy Coal Train.

The Pennsylvania Railroad have been
making a road test of one of their new
II-5 freight engines, the same one as was
illustrated on page 273 of our June issue,

which shows that they are capable of the

heaviest work.

They were built for mountain service,

but it was desired to see what they could
do on a long run, and the result was en-
tirely satisfactory.

The weights given are estimates, as

there are no scales which will satisfac-

torily weigh such an engine and train,

but the estimates are considered to be
very close to actual figures.

The run could have easily been made
in less time, had it not been for deten-
tions not due to either locomotive or train.

The weight of train between Altoona and
Columbia should be carefully noted, and
yet it was considered to be well wiihin

Weight of lading—3.692 tons.

Length of train—3,877 feet.

Time—13 hours 23 minutes.

Harrisburg to Columbia—29 miles;

maximum grade, 15 feet.

Time—3 hours 50 minutes.

Columbia to Morrisville— 100 miles;

maximum grade, 29 feet.

Sixty cars—2.552 gross tons.

Weight of cars—743 tons.

Weight of lading— 1,819 tons.

Length of train— 1,845 'est.

Time—9 hours.

Painting Machines.

The gradual increase in the use of paint-

ing machines operated by compressed air

has been marked and of late has been

much more rapid. Although generally

used on car work, and invariably with

good results if properly handled, it is not

CHICAGO PNBDMATIC PAINTER .\T WORK.

The International

Correspondence Schools,

Box 801, SCRANTON, PA.

the power of the locomotive. The record

which follows is due to courtesy of Mr.

Theodore N. Ely, chief of motive power

of the road.

Record of Experimental Coal Train,

Moved by Mountain Helper No. S-s,

from Altoona to Morrisville, August
gtli and loth:

Locomotive class—H-5.

Cylinders—23K-X 28 inches.

Driving wheels—56 inches diameter.

Ste.mi pressure— 180 pounds per square

inch.

Weight on drivers— 186.000 pounds.

Total weight of locomotive in working

order—208,000 pounds.

Weight of tender, loaded— 104.600

pounds.

Altoona to Harrisburg— 132 miles;

maximum grade, 12 feet.

One hundred and thirty cars—5.212

gross tons.

Weight of cars— 1.520 tons.

limited to this field, as the engraving

shows.

This seems to be a new application, or

at least one that is not common, and in-

dicates that the possibilities of the ma-
chine have not been exhausted. This one
is of extremely convenient form and is

made by the Chicago Pneumatic Tool
Company, of Chicago, III.

i @ i
One of our valued English exchanges is

laboring under a misapprehension, when
it states in the course of remarks on fir-

ing-up systems employed in this country,

that "the fact that all boilers in the States

are kept full of hot water of course helps

those methods of starting the fire, as also

does the temporary blower they introduce

into the chimney." It is not a fact that all

boilers arc kept full of hot water; the con-

trary is more in accord with the aclu<il

situation, but the blower is in almost uni-

versal use.
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Cast-iron Smokebox Rings.

Mr. Monkhouse. S. M. of the Chi-

cago & Alton Railroad, is successfully

using cast-iron smoke-box rings as

shown in engraving. All the holes

on the edges and sides a and b

are cored. The machine work required

is very little, namely, the side ne.xt the

front end door and the periphery to fit the

smoke-box. Even at the same cost Mr.

Monkhouse considers the cast ring the

best, because the effect from expansion is

CAST-IRON SMOKEBOX RINGS.

less, and there is little or no liability of

cracking the cement in joints at front end.

The 6o-inch cast ring weighs 275 pounds,

and. at yi cent per pound, costs $3.30.

Labor finishing, iH hours at 20 cents

per hour is 25 cents, or a total of $3.55. If

eight or ten could be fitted up at once,

they could all be done at one time on a

boring mill, which would materially re-

duce the cost of finishing. The ordinary

forged and drilled rings cost all the way
from $25 to $50 each on account of the

amount of labor involved in finishing.

i i i
Small Engines.

A recent booklet of the Baldwin Loco-

motive Works shows fourteen engines of

various types, with gages varying from 2

feet 3'A inches to I foot Ilf^ inches. It

conie5 pretty close to a narrow gage

booklet, although it is not so called. One
of the narrowest gages is an American

type, with cylinders 6 by 10 inches: driv-

ers, 23 inches: boiler, 20 inches, and total

weight of engine, 12,000 pounds.

Another of the same gage is a six-

coupled freight engine, with cylinders 10

by 16 inches: drivers, 33 inches: boiler,

30 inches: total weight of engine, 31,500

pounds. These come pretty near being

dwarfs, and it makes a man feel rather

dizzy to think of a track less than 2 feet

between rails.

@ i i
A correspondent sends the following

clipping: "For preventing a railroad

disaster by the timely discovery of a

broken rail and the stopping of an ap-

proaching train, a locomotive engineer

of Halle, on the Saale, received a reward

of two marks (so cents) from the railroad

company."

Relative Efficiency of the " Chalnless"
and Chaln-Qeared Bicycles.

As many railroad men are bicycle

riders, it may be interesting to our read-

ers to know the results of some tests re-

cently made by Professor Carpenter at

Cornell University to determine the rela-

tive efficiency of chainless and chain-

geared bicycles.

By the term "efficiency" is meant the

proportion of power applied at the pedals

that becomes useful in propelling the

bicycle. If the efficiency of a wheel is 80

per cent., then only 80 per cent, of the

power applied at the pedals has become
useful, and the remaining 20 per cent, has

been lost in friction somewhere in the

bicycle. The efliciency is equal to 100

per cent., less the percentage of fric-

tion.

Friction losses of a bicycle occur in

three places, viz.: in the ball bearings of

the crank shaft, in the driving gear and

in the tires.

The friction of the ball bearings in a

high-grade wheel is very small, varying

from one-tenth to one-fifth of one per

cent, when light machine oil is used, and

from five-tenths to seven-tenths when
lubricated with a mixture of lard and

graphite. The friction is entirely inde-

pendent of the speed.

The principal objection to the chain

gearing is the difiiculty of keeping it

clean and lubricated. The chain gearing

is also unsightly. It has been urged that

the chain-gear method of transmitting

power is unmechanical and wasteful, but

the tests proved that the chain has less

friction than is generally supposed, and

that it is really one of the most efficient

means of transmitting power ever de-

vised. With the chain in good condition,

and the bicycle run at a high rate of speed

under ordinary load, the efficiency varied

from 93 to 97 per cent. A considerable

difference was found in the efficiencies of

different makes of chains and sprockets,

and the degree to which they were affect-

ed by mud and dirt. The efficiency of the

ordinary chain becomes low when clogged

with mud and dirt, or when in need of

lubrication. Some forms of chains were

found to have nearly as high efficiency

when dirty as when clean, and one make
of chain had substantially the same effi-

ciency when dirty as when clean. The
usual difference of efficiency between

clean and dirty chains was from 10 to 15

per cent. One form of sprocket was un-

affected by mud and dirt.

The chainless, or bevel-geared means of

transmitting driving force from the

pedals to the wheel, is not new. Several

years ago the method was used to a lim-

ited extent, with the hope that it would
prove a better means of propulsion than

the chain, but it failed to give as good re-

sults as the chain. Recent improve-

ments in machinery for cutting perfect

bevel gears, however, have greatly re-

duced the loss of power through friction

It is Preaching
when we try earnestly and zealously,

sometimes persistentlj' and intrus-

ively, to instill in the minds of all

people having anything to do with

machinery, the truths about Dixon's

Pure Flake Graphite.

It is Evidence
when we show by the testimony of

experts and practical men, facts suf-

ficient to establish the proof that

Dixon's Pure Flake Graphite will in-

crease the lubricating value of any

oil to which it may be added, and

that for lubricating the valves of

engines and cooling hot pins, and

lubricating journal boxes, etc., it is

unequaled. We have volumes of

such incontestable evidence.

It is

Demonstration
and self-evident proof which pre-

cludes all denial or doubt when a man

takes a sample of Dixon's Pure Flake

Graphite, and with it cools and keeps

cool a pin which before nothing but

a constant stream of running water

would keep cool. It is self-evident

and admits of no question when you

yourself mix a little of Dixon's Pure

Flake Graphite and feed it through

the relief valves on steam chests and

find that the engine is very much

easier to handle. The Dixon Com-

pany is ready, willing and extremely

anxious, to have every engineer, mas-

ter mechanic or superintendent of mo-

tive power demonstrate the usefulness

and economy of Dixon's Pure Flake

Graphite and to that end will send

samples free of charge.

^ fJt tM

Joseph Dixon Crucible Co.

Jersey City, N. J.
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experienced in the earlier trials, and the

present chainless gearing is consequently

higher in efficiency; but in Prof. Carpen-

ter's tests there was not a single instance

in which, under similar conditions, the

friction losses of the high-grade chain-

less wheel were less than those of the

high- grade wheel with chain and sprocket

gearing. At fourteen miles per hour, un-

der ordinary load, and with ordinary

driving power, the efficiency of the high-

grade chainless wheel was 94 per cent.,

while that of the high-grade chain and
sprocket geared wheel was 97 per cent.

Contrary to expectation, the principal

friction causing loss of power is found in

the pneumatic tire, and greater diflferences

in efficiencies of wheels may be had by

simply changing the tires of one make for

another. Under a speed of fourteen

miles per hour, the efficiency of a cer-

tain chainless wheel was 42 per cent. By
substituting tires of another make, the

efficiency was raised to 54 per cent. Fur-

ther substitution of still another make
raised the efficiency to 60 per cent. This

difference in efficiency was found to be

greater at higher speeds with greater

power applied, and in one test reached as

high as 28 per cent.

The deductions to be drawn from Pro-

fessor Carpenter's tests are these: There

is very little loss through friction of the

ball bearings, a considerable loss in the

gearing and a great loss in the tire. The
best chainless wheel does not possess as

high efficiency as the best chain wheel.

The poorer grade of chainless wheels are

not as efficient as the medium grade of

chain wheels. The advantage of the chain-

less wheel lies alone in its neater appear-

ance and dirt-proof encased gearing.

Notwithstanding the rigorously demon-
strated superiority of the chain-geared

wheel, the chainless, on account of its

few and slight advantages mentioned, will

gain many friends among persons who
get new wheels each year or who blindly

follow alleged improvements. In fast rac-

ing, however, where every little advan-

tage is sought, it will be interesting to

observe whether the racing men disagree

with the laboratory tests by adopting the

chainless wheel. Meanwhile, the pos-

sessor of a high-grade chain wheel can

rest assured that in retaining his present

mount he will have a wheel of the highest

efficiency, and he will not need to make
excuses if charged with not being up to

date.

The value of good hall'-tones as a

means of showing nature as she really is,

minus colorings, is shown in the folder

recently issued by the New York Central

Railroad, calling attention to its summer
resort train service. The view of the

"Lost Channel" in the Thousand Islands

is enough to make any lover of nature

ask for a week off and start the same

night.

The Shop Qenlus,

Every railroad machine shop has its

oracle—that is, an artist who is so prolific

of resource as to be equal to any emer-

gency, and whose advice "goes" when
exit from some one of the numerous holes

so easy to get into is desirable. Such a

party was "Grumbling Bill." one of the

best mechanics that ever killed time in a

shop; a man vvho never tired of helping

the cubs over rough places, but one who
was at the same time constantly warring

with a fate that made him work, whence

he got the name of a kicker. We recall

how he once saved one of the boys from

the vvrath of the foreman, in a case of a

bushing that required to be a slip inside

fit, but had of course been bored too loose.

The usual yarn about callipers getting

moved on him had been worn to a gloss

with that foreman, and it was useless to

formulate any ordinary excuse, every-

thing that had the appearance of plausi-

bility had been worked by the boys too

often already, and there was no way out

of it, except to take the jacking up or

see Bill. He was seen, and getting one

hip on the bench for a short rest, he said:

"Say, young fellow, it's a pity you're

working at this business; if you was a

baker you could eat your botches. Go
and get that bush to a dull-red heat and

shrink it back to where you ought to have

bored it." The advice was followed in

this instance, and in subsequent cases

where the callipers "got moved."

At another time, when a large cast-

iron curved pipe required a flange for a

special purpose, all the talent of the shop

was called on for suggestions, and they

were needed, for the place had nothing

but the most primitive scraps for tools.

Bill did not waste any time in tendering

his solution of the problem, and from his

seat on driving box delivered himself as

follows: "I don't see anything the mat-

ter with blocking that pipe up on this

30-inch lathe carriage and clamping the

turning and threading tools to the face

plate. If you can't swing the job, swing

the tool." The thread was cut in accord-

ance with above specification, and a pre-

cedent was established in the shop for

work that wouldn't swing.

One of the jobs that placed Bill among
the immortals in the estimation of the

devoted young band of cubs, was a patch

put on a bad break in a 17-inch cylinder,

in which over one-third of the flange and

about 10 inches of the barrel were car-

ried away. It was an experiment to try

to patch such a break; but Bill said it

could be done, and explained how, and

that settled it. Said he: "All you've got

to do to make a job of that, is to make a

brass patch that fits, and give the bolts

plenty of draw in the body and counter-

sink." The patch was put on, but not

fully up to Bill's schedule—they failed to

get the draw on the bolts; and here was

where Bill reached the top of the pedestal

buildcd for him by his admirers. He
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took hold of the job and placed a thin

strip of sheet copper between the scraped

joints of the patch and barrel of cylinder,

which gave the needed draw, and made a

good job of patching.

i ^ ^
One more field of labor heretofore re-

garded as the exclusive property of the

whiskered sex is invaded by the fair ones.

A street-car line in Chillicothe. Ohio,

has "manned" their cars with lady con-

ductors. It is said they are successful,

and why not? They are a success from

any point of view; but we can't help but

wonder about the arrangement of pockets

for change. Something had to be done

in this important particular, for the old

style ofTered too many obstructions to the

lively transaction of business as we know
it on a street car. There is no doubt that

all ditlficulties have been overcome by this

time, as the genius who could conceive

a ten-hour day at $4 per week for the

lady conductor will rise superior to a

little thing like the arrangement of a

pocket.

@ i i
The Schoen Pressed Steel Company,

Pittsburg, Pa., have issued one of the

most elaborate catalogs we have seen.

Handsomely bound, printed on fine plate

paper and illustrated in the latest style, it

shows at a glance the development of

steel parts for cars. Truck bolsters, body
bolsters, steel trucks, underframing, steel

flat cars, gondola cars, hopper cars; coal,

ore and coke cars, are among the list

shown and described. If anyone has

doubts as to the real existence of steel

cars, this book will convince him of his

error. No passenger cars are shown, but

after seeing the work of this company, no
fear need be felt as to their ability to sup-

ply them when demanded.

It is quite appropriate that the cruiser

"Buffalo" should be fitted with ventilating

fans and engines made by the Buffalo

Forge Company, of Bufifalo. N. Y. The
engines are double enclosed upright type,

direct connected to fans, and they run in

oil. They have a capacity of 22,000 cubic

feet of air per minute at a pressure of I

ounce. The "Topeka" and several other

vessels of the navy have been fitted with

this type of fan.

We understand experiments are in pro-

gress to make driving wheel tires of com-
pressed paper.- A friend claims to have

a piece of paper so hard (from compres-

sion at 400 tons pressure per square inch)

that a diamond cannot scratch it. With
paper tires the noise would of course be

materially lessened. If these "pan out,"

as the Klondikers say, there may be a

change in tires. In the meantime we will

use the best steel we can get.

.-K correspondent remarks: "Your clip-

ping in August on the big engines for

the Santa Fe reminds me that such things

are by no means confined to our side of

the Atlantic. I remember, some years

ago, reading a paragraph in one of the

London dailies, commenting on a recent

railroad accident. I forget all the won-

derful principles therein enunciated, biit

I remember that there was vouchsafed

the information, that a locomotive was so

arranged that 'the engineer can alter the

length of stroke of his pistons when go-

ing round curves, a procedure that not

only greatly facilitates, but also conduces

to the safety of that operation,' or words

to that effect."

The Dickson Locomotive Works have

issued a new illustrated catalog of the

types of locomotives built at their well-

known shops. The half-tone engravings

and tabulated descriptions of the engines

embrace power for every purpose, from

mining locomotives with 7-inch cylin-

ders, operated by compressed air, to the

heaviest consolidation engine. The open-

ing pages contain some useful informa-

tion on tractive power and train resist-

ances, and how these factors are grouped

to find the hauling capacity of an engine.

The catalog is 6 x 9 inches, bound in cloth,

and very neatly gotten up in all particu-

lars.

We have received a very interesting

pamphlet on "Mechanical Draft for Steam

Boilers" from our friend Walter B. Snow,

with the B. F. Sturtevant Company,

which contains convincing arguments and

data in favor of forced draft as against

the old idea of tall and expensive chim-

neys. If any of our railroad friends are

about to be favored with new shops, we
would strongly advise that they send for

a copy of this before deciding on a chim-

ney.

i i s
The Hayden & Derby Manufacturing

Company, 11 1 Liberty street. New York,

have issued a very complete catalog of

their Metropolitan Locomotive Injectors.

This shows the difl'erent styles, and also

gives the parts separately to facilitate

ordering for repairs. There are tables

showing the capacities of the injectors

under different conditions of feed water

and steam pressure.

Lubrication is one of the essentials in

high-speed engines, and the latest types

of the Buffalo Forge Company's engines

show that this is appreciated. These en-

gines run in oil, and have devices for oil-

ing main bearing and for keeping oil cool.

Those who need small engines will do
well to send for a folder showing these

engines.

ASBESTOS
FIRE-FELT

Locomotive

Lagging
is the

Most Efficient Non-Conductor,

Tile Strongest, iVIost Easily

Applied and Clean to Handle.

Vulcabeston

Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

._ aad .~

All Asbestos

Manufactures.

Descriptive Price List Free by MaiL

H.WJohnsMTgCo.
100 William St., New York.

Boston. Chicago. Philadelphia.
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The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features which make it superior
io all others on the market.

IT IS THE STANDARD ON

00 90% <XJ
of the American Railways.

Adopted by the Oovernment Railways at

Prance and Belgium and the Leading
Ene:l]sh Railways.

. . . SENT ON TRIAL , . ,

MANUFACTURED BT

THE MASON REGUUTOR COMPANY
BOSTON. MASS., U.S.A.

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

50,000 Cars ""'' •"" **°"^ "*« *«»*

of 15 years' use without
a failure. It is the ONLY GENUINE ASPHALT
CAR ROOFING IN THE MARKET. i(«4i%a|44

3-PLY PIASTIC CAR ROOFING,
THE BEST IN THE MARKET.

^ ASHTON
MUFFLER

With Top Outside Pop
Regulator.

ALSO

Open Pop Valves
AND Gages.

THE ASHTON VALVE CO.
271 Franklin Street, Boston, Mass.

Savogran
For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
irld', r.lT MtiMl, 1813. W.r,

Machine Shop 9'Yf^
y°" *^^

Arithmetic "ny^cakLia-
tions you need, whether in the shop,

on the road or in the office. Makes
arithmetic easy. 50 Cents.

This Office.

J. B. Brill & Co. send us a catalog of

snow sweepers, snow plows and track

scrapers. They evidently believe in tak-

ing time by the forelock, and are after

business for figliting the coming winter's

storms. Nothing like being prepared be-

forehand.

The Cincinnati, Hamilton & Dayton

road, commonly known as the Monon
route, have issued a neat little booklet

concerning the G. A. R. encampment at

Cincinnati, Ohio. It is well written, illus-

trated with timely pictures, and contains

a double-page group of sixteen portraits

of the men who are prominent to-day in

the army and navy. It is a booklet well

worth having.

i i i
"Electric Mine Haulage" is the title of

a little pamphlet by the Baldwin Loco-

motive Works and the Westinghouse

Electric & Manufacturing Company,

showing the application of electricity to

mines. It contains considerable informa-

tion regarding these motors and the load

they can handle.

i i i
"Electricity for Machine Driving" is

the title of a neat little pamphlet of stand-

ard size, issued by the Westinghouse Elec-

tric and Manufacturing Co., showing the

application of electric motors to boring

mills, shears, cranes, portable slotters and

other tools. There is also considerable

data on the question of electric-driven

machines as compared with shafting. The
Tesla polyphase motor has the advantages

of having no commutator and requiring

very little attention.

i i i
The Imperial Pump Packing made by

the Boston Belting Company is giving

excellent results in many places. In the

Masonic Temple, in Chicago, where the

service is particularly severe on the ele-

vators, it is running longer than anything

that has been tried.

Brooks Locomotive Works recently

made an engine for a logging road in the

northwest which had one of the deepest

drawheads we have ever seen. There

were five pockets for link couplings, the

lowest being but 21 inches from the

ground. This was necessary to accom-

modate all of the many different bights

of cars to be handled, and made a pretty

heavy drawhead.

s i i
Bemcnt. Miles & Co. inform us that

Mr. Chas. E. Billin's connection with

them as representative in Chicago, ter-

minated on August ist. All communica-
tions should now be addressed to Bem-
cnt, Miles & Co., 1334 Marquette Build-

ing, Chicago, 111., and will receive prompt

attention.

The riodern Roundhouse Turntable.

The economics of railway management

do not end with the adoption of the high-

pressure compound locomotive, or the

hundred other contrivances which have

been born of necessity, but go on and

on, always finding a way to eliminate

here or there an unnecessary expendi-

ture.

The latest economic development is the

adaptation of the electric motor to turn-

tables, called the Westinghouse turntable

"donkey." The simplicity of the device

and the method of operating it are plainly

evidenced in the illustrations.

It is the product of the Westinghouse

Electric & Manufacturing Company, and

consists of their "series reversible" ten

horse-power motor, mounted within a

heavy cast-iron frame, having a traction

wheel which rests upon the rail of the

turntable pit. Power is transmitted to

this wheel through double reduction

gears. The "donkey" frame is connected

by draw-bar and pin to one end of the

turntable at the side, sufficient traction

for the driving wheel being secured

through the weight of the machine, which

is 3.700 pounds. Wires are run from the

"donkey" to a small platform, located at

one side of the center of the turntable or

other convenient place, at which point is

installed a controlling rheostat. By means

of this controller the "donkey" may be

operated in either direction, and its speed

controlled at will by simply moving a

single lever to one or the other side of a

neutral point. Current, which may be

supplied from the shop lighting or other

convenient circuits, and may be either

alternating or direct and of any standard

voltage, is supplied by wires brought to a

suitable contact overhead and then led to

the controller.

As no changes in the turntable are re-

quired for installing the turntable "don-

key." the connections between frame of

the latter and the turntable girder being

very simple, the cost of installation is

low.

As compared with the steam operated

turntable, it is apparent, even to the lay-

man, that electrical power has the advan-

tage, as it is a well-recognized fact that

the small portable boiler and engine are

extremely wasteful of fuel, besides being

a source of danger and requiring constant

expert attention.

The comparison with turntables oper-

ated by push poles is no less interesting.

In one of the installations, located at an

important division point, it was necessary

to turn 176 engines each 24 hours, or

about seven per hour. Previous to in-

stalling this- "donkey," push-poles were

used, requiring the services of four men,

and the operation was a slow one at best.

Now one man does the work in a much
shorter time. With turntable "light." the

"donkey" will inakc a complete revolu-

tion in 30 seconds, while with a ten-wheel

locomotive on the table, weighing, with

tender. 100 tons, a complete revolution is
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made in 45 seconds. We therefore have

the following summary:
Engines turned per day 176

Men required 4

Average time, each man 5 min.

Total time per engine (5 min. x

4 men) 20 "

Total time for 176 engines 59 hrs.

Total time for 176 engines, with

electric "donkey" 24 "

Time saved 35 hrs.

Thirty-five hours at I2^< cents,

amount saved per day $4-37

The above calculations assume that the

men are employed in wiping engines

while not employed in operating turn-

table: otherwise the comparison would
be still more favorable to electrical opera-

tion.

The assumption of five minutes per

man on the average is conservative. It

is plain that the 35 hours saved would
supply two day and two night men as

wipers on shifts of eight hours each.

It is stated that actual tests have shown
that the power consumed by the electric

"donkey" is the equivalent of a half horse-

power per hour. Assuming 6 pounds of

coal per horse-power, with coal at $2 per

ton, the cost of turning each locomotive
would be 3-10 cent, or 53 cents for 176

locomotives.

The sales of the Chicago Pneumatic
Tool Company have been little less than

The Newton Machine Tool Works are

about completing the largest cold saw
cutting-off machine for steel castings

that has ever been built. This machine is

for the Bethlehem Iron Company, and
will weigh about 70,000 pounds without

the bed plate. Tlie machine carries a

saw 60 inches in diameter and is adjust-

able both vertically and horizontally, and
will cover a range of work within a square

or parallelogram of 8 feet in hight and 20

feet long, allowing a steel casting to be

clamped to the bed plate and cut of? the

entire series of heads within this range

without moving the work. They have

also recently furnished the .\merican

Steel Casting Company two large saws

for their risers and two saws to the Stand-

ard Steel Works, at Burnham, for their

steel casting risers.

W^e are informed by the Standard

Coupler Company that their Standard

Steel Platform, which has only been on

the market sixteen months, is now in use

on forty-three railroads. This certainly

speaks well for its value.

The Joseph Dixon Crucible Company,
Jersey City, N. J., are now placing on the

market a solid belt dressing in round bars,

about 8 inches long and 2 inches diam-

eter. It makes a package convenient to

the hand, and easy to apply even to fast-

VV7 HEN you get tired of
"''

I overalls that rip in the

seams and lose half the

buttons before you get

them home from the

store, just order a pair

of Peters' Brotherhood

MM
i

Overalls, and make themi

give 'em to you.

These are made right

and wear right.

New style webbing

suspenders with elastic

cord ends, on apron

overalls free— if you

want them.

Better get acquainted

with Peters' Brotherhood

Overalls, Coats and Pants,

right away.

H. S. PETERS, Dovtr, N. U
mm

phenomenal for the past few months,

seventy-eight machines of various types

being ordered in one day, and four of this

lot going to China. The Japanese Rail-

road also ordered six machines, which in-

dicates that their popularity is extending

abroad.

running belts. The company does not

claim that the solid dressing is as good a

preservative of the life and elasticity of

the leather as the Dixon paste, but it is

quick to apply and quick to act, and that

is what is wanted by the general run of

belt users.

The Noxall Spiral Packing for piston

and valve rods is gaining many friends

among railroad men. It is soft, durable;

is free from grit and acid, and successfully

withstands the high steam pressure of to-

day. Made by Boston Belting Company.
Boston, Mass.
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From the Thames to the Volga.

[editorial corrfspokdekce.]
Nijni Novgorod, Russia, July 27, 1898.

It is customary, I believe, for those who
write "tales of travelers" to begin by giv-

ing the impressions on the way that have

NEW YORK, OCTOBER, 1898.

Another curious thing noted on the

journey was that while we slopped ofT at

Liverpool, Manchester and London,

while we were on trains that stopped in

all the great cities between Ostend and

St. Petersburg and made some stay in

No. 10.

We left London on July 21st—that is,

Mr. W. D. Sargent and the writer—bound
for Russia by the Nord Express. The
route is from London to Dover by rail,

thence to Ostend by an express steamer,

and the remainder of the journey to St.

struck them most forcibly. I shall follow

that example.

We have traveled about 2,500 miles from

London through civilized countries in the

harvest and haying time, and we have not

once seen a reaping or mowing machine,

neither have we seen any fields which bore

the stamp of those useful machines. In

many places the grain crop seemed to be

dead ripe, and a year's saving in loss of

grain would probably have paid for a

good harvester. British crops were not

ripe or we should have seen machines at

work in their fields.

VI KW OP MOSCOW.

the latter city and Moscow, wc saw no

electric street car until we were in Nijni-

Novgorod, which is 270 miles east of

Moscow, and is as far east as Aden on the

Red Sea. It looks from that that the

ideas of progress are a little mixed. An-
other anomaly is that near this eastern

city, the most easterly manufacturing city

in Europe, I found what I believe to be the

best equipped works in Europe for the

manufacture of locomotives. That remark,

however, applies to the end of the story,

and I might as well tell it consecutively

from the beginning.

Petersburg by what is justly getting

known as the famous Nord Express.

There was nothing notable in the run

from London to Dover. It was an ordin-

ary express train with old-fashioned cars,

but it whirled us through the vales and
hop gardens of Kent at about forty-five

miles an hour. There were so many pretty

scenes to talk about that the chalk cliffs

of the English Channel loomed up before

wc seemed well started. The train reached

Dover only seven minutes late—quite an

unusual fit of punctuality. Then every-

body, with bag and baggage, was hurried
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on to a remarkably handsome paddle-

boat, which lost no time in rushing away
to Ostend, in Belgium. The speed made
was over twenty-lour miles an hour. As
this speed was made over a cross-running

sea, it made the boat roll worse than the

waves oi the Atlantic, and made people

sea-sick who had crossed the big ocean

with impunity. My friend Sargent was

among the most lively passengers on the

Britannic, but we had scarcely started

from Dover when he sought the seclusion

of our cabin and reclined in a pensive

mood until steam was shut off at the en-

trance of Ostend harbor.

The packet boat referred to belongs to

the Belgian State Railways, which inaugu-

rated the Nord E.xpress, a "train de luxe"

which carries passengers from London
to St. Petersburg twice a week in fifty-

two hours. The distance is about 1,700

•miles, so the train is remarkably fast for

the continent of Europe, wlien we con-

:sider the time lost crossing the English

•channel, the delays at frontiers and the

mumerous stops for wood and water. 1

saw no engines equipped with means for

lifting water while running.

State railways are nearly always notori-

ous for the bad management that pro-

duces slow, unpunctual trains, uncom-
fortable cars and annoying rules. The
Belgian State Railways form a striking ex-

ception in that respect. There are hustlers

in charge, and the manner of advertising

the advantages that passengers enjoy

traveling over these lines reminds us of

the pushing methods pursued by Daniels,

of the New York Central.

A pamphlet in English, setting forth

the attractions of the Belgian State Rail-

ways, has some droll paragraphs which

may give some of our car builders and

car-seat makers new ideas on car con-

struction. One page reads:

"The rolling stock used by the Belgian

State Railways in the international trains

running in connection with the mail ser-

vice between Ostend and Dover, is con-

spicuous as regards comfort. This roll-

ing stock is made up of carriages on three

axles and of carriages on bogey wheels:

all the carriages are provided with W. C,
steam-heating apparatus and the quick-

acting Westinghouse brake.

"The carriages on three axles, six-

wheeled, travel very easily: one leaves

them after the longest journeys without

feeling the least fatigue. The reason is

that the Belgians have very different ideas

from the Germans and Dutch as regards

building traveling cars.

"The latter named make the seats very

yielding and put exceedingly flexible

springs under the frames, and in this case

the body of the carriage rests directly

upon the iron framework.

"The Belgians put into their seats

springs only slightly flexible; on the other

hand they have a double disconnection be-

tween the bodv of the car and the iron

framework either by means of spiral

springs or by strong rubber plates.

"The Dutch-German system has the

advantage of at first making a very pleas-

ing impression upon the traveler, as he

sinks into the very soft seat.

"In the case of travelers who for the

most part travel only short distances

which are but slightly fatiguing, this good

impression lasts, and it is by no means

rare to hear these carriages praised,

"But where long journeys are con-

cerned, this system is one of the least to

be recommended. Its defects, however,

appear as soon as one examines rather

closely the conditions under which the

traveler journeys.

"His feet rest upon the floor, which, as

we have said, lies directly upon the iron

framework; his body, on the other hand,

seated upon a very flexible seat, sways

continuously: as his feet remain firm and

enables one to carry on a conversation as

easily as if one were in a drawing-room.

"The directors of the Belgian State

Railways might be reproached for having

aspired to elegance and lu.xury in a les.s

degree than have other railway companies.

But in this respect the state of affairs is

now changed; new carriages have been

built, and travelers now find at Ostend

carriages on bogey wheels, which sur-

pass the finest carriages now in use both

in comfort as well as in richness of deco-

ration.

"The railway itself has recently been

renewed with rails of an entirely modern
type, and very powerful engines are used.

All this has brought about a great reduc-

tion of time in traveling between London
and the principal towns of the Continent,

and has enabled travelers to make their

journeys with speed and comfort."

Our train, the Xord Express, was of the

PRINCIPAL STREET IN ST. I'ETERSBUUG.

his body is continually shifting about, it

follows that far from being at rest, all the

muscles of his legs are ceaselessly in mo-

tion; besides this, when one leans against

the back of the seat, the motion of the

chair produces friction between the travel-

er's back and the stuffing, which greatly

fatigues the whole body.

"As in the Belgian system the springs are

placed throughout almost the entire part

lying beneath the frame of the carriage,

this latter is held in an easy suspension,

and carries the traveler gently without

giving rise to any movement of his body,

and consequently no fatigue is entailed.

"The rolling stock on the bogey system

used by the Belgian State Railways is

stil! better as regards its 'running.' The

framework of these cars being entirely of

wood produces in them an incomparable

elasticity and gentleness of movement.

(Easy running.) The absence of noise

"corridor" kind; that is, it had vestibules

between the cars and a through passage

at the side of each car. It consisted of two

sleepers and a dining car, each about 60

feet long; a mail and a baggage car, each

about 30 feet long. The sleeping cars

were arranged in small compartments,

each containing two single beds. There

are nine compartments in each car, giv-

ing accommodation for eighteen persons.

The cars rode well and "carried the

traveler gently," as the circular remarks,

and provided very comfortable quarters

for a long journey. The cost of traveling

in these trains is more than double what

the same accommodations would be pro-

vided for in -America.

There is an impression that living in

European hotels is cheap. We found that

they were very dear, and by no means

comfortable, .^fter you have been nearly

bankrupted by the bi'I, an avenue of
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lackeys await you at the door, holding

out their hands. By the time you get

clear away you feel in the place of Mark
Twain's traveler who exclaimed, "If there

is any man, woman or child in this place

whom I have not tipped, let him stand

forth."

One of our small methods of amuse-

nK-nt during the journey was going out

Polish, Russian and otiier strange tongues.

Those who had to depend upon English

fared the worst. We were assured that

the porters spoke French, German and

Russian; but their knowledge of the first

two tongues was exceedingly small. Our
plan, when ordering anything, was to

bombard them with a double ammunition.

Sar^Liit wou'd luirl a phrase in German.
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them out of fold; then when the owner

tried to repack them, he had half a trunk-

ful of clothes over. Had to go away with

the overflow tied with a rope.

The Russian custom house officers

treated us very gently, so far as examina-

tion of baggage was concerned. Pass-

ports are their formidable weapons of

was duly passed in and reached St. Peters-

burg two days after I had got there.

A. S.

Caught at His Own Qame.
One of the traveling engineers told

us a good yarn about a master mechanic

having hardly any water in her tipped

over, what would you do?"

"Use the slice bar and get the fire out

of her p. d. q.," came the answer.

"But the slice bar is under the tank

my friend," grinned the master mechanic.

"Well, I'd get out of it someway," said

the victim; "never got stuck yet. sir."

"Why not take the shovel and put dirt

on the fire," smiled the inquisitor.

"Well, Mr. Jones, that's a scheme I

hadn't thought of. for I thought the

shovel would be under the tank with the

slice bar."

The Grand Trunk Railway has one

feature about its stations that is appre-

ciated by travelers in the shape of having

the name of the stations on each end in-

stead of in front. By this means a pass-

enger can' readily see the name of the

place even in passing at a good speed,

while, with the sign in front it is gener-

ally impossible. It probably does not

add materially to the receipts of the

roads, but it is a gratification to its pa-

trons and a benefit to the towns.

Under the title of "Quarter of a Million

Horse-Power of Polyphase Electric

Transmission Apparatus," the Westing-

house Electric & Manufacturing Com-
pany have issued one of the most artistic

MARKET AND CHl'Uril. ST. I'ETKliSlU liU.

offense. E.xperience had taught me to

beware of viol.iting Russian passport reg-

ulations, but my companion was deficient

in highly important information on this

point.

He had provided himself with a

passport, but was not aware that the vise

of a Russian consul is necessary to make
it of any value. When we arrived at Wir-

ballow, the Russian frontier station, Sar-

gent's passport was declared defective, anj

he was turned back. It was necessary to

return to the nearest town where there was

an .A.merican consul, and. that was
Koenigsberg. He went back to Koenigs-

berg. and finding the American consul

absent, he tried to get the Russian consul

to vise the passport; but that official re-

fused to do so. until he should receive

assurance from the American consul that

the bearer of the passport was not a Jew.
The American consul was away at a water-

ing place on the shores of the Baltic, and
thither Sargent had to follow him. The
American consuls in some places have
very loose ideas concerning their official

duties, for in this case the office was left

without one authorized to perform the

duties. When Mr. Sargent found the

wandering consul he turned out to be a

very pleasant Hebrew, and he readily in-

dorsed on the passport that the bearer

was a Christian. That opened the Russian
official door, and my traveling companion

MOSCOW—BltEST RAILWAY STATIO.N.

who was examining a fireman for pro-

motion. He was on deck with all his

answers (probably a regular reader of

Locomotive Engineering), and finally

this one was fired at him.

"If your engine had just managed to

crawl up over a heavy grade and on

breaking over the top your engine,

booklets we have seen. The cover is in

colors, and the half-tone illustrations are

excellent. It contains a list of installations

of this kind of apparatus, which shows its

use to be more general than might be sup-

posed. The list comprises many factories,

which shows that it is applicable to rail-

road and other shops.
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"MookeyInK with the Throttle."

Under this heading last month we men-
tioned an accident to Milton Decker, of

Scranton, which resulted in his death.

It was said to be due to someone opening

the throttle and driving the piston against

Decker.

We then proceeded to deliver a little

sermon on the evils of allowing any

monkeying of this kind, which seemed to

be timely. The sermon was all right, too,

if we do say it; but the trouble is it didn't

fit, because the whole thing was a news-

paper yarn—a yellow one at that.

Master Mechanic David Brown writes

us that the man died from malignant

diseases of the stomach, and sends a hos-

pital certificate to prove it. He also re-

marks that they are very careful about

such things, and allow no one to move an

engine except those whose duty it is to

do so.

We are glad to know the truth of the

matter and to absolve Mr. Brown from

any apparent blame, as we always want to

do justice to everyone.

i i i
Railways in Porto Rico and Cuba.

We are having numerous inquiries from

readers who seem an.xious to know of

every new opening or prospects of obtain-

ing better positions, about the railroads

of our new possessions and of Cuba.

While our information is not as full as

might be desired, we are able to give a

list of the roads according to the latest

reports, although some of the officials in

Porto Rico may have suddenly remem-

bered urgent calls to Spain.

Statistics show three roads in Porto

Rico; the longest, called the Porto Rico

Railroad, being 126.8 miles long, having

twenty-five locomotives, thirty-two pas-

senger and 320 freight cars. It also owns

one steamboat. The next in size is the

San Juan to the River Piedras, which is

6H miles long, has six locomotives, six-

teen passenger and thirteen freight cars.

The gage is 30 inches. The number of

cars and engines seem entirely out of pro-

portion, but there is probably some good

reason for it. Last comes the Western

Railroad, which is only 4^ miles long,

has three locomotives, seven passenger

and twenty-five freight cars and two

steamboats. This and the first road are one

meter gage, or 39J8 inches, very nearly.

Cuba has, or had, fifteen railroads,

twelve of which are standard gage. These

are the Caibarien. 37'A miles long, with

nine locomotives, twelve passenger and

196 freight cars. This road also has 24J4

miles of 3-foot gage, having nine locomo-

tives, eight passenger and 245 freight cars.

The Cardenas y Jucaro is 211 miles

long, has forty-nine locomotive's, forty

passenger and 1.130 freight cars. Pas-

senger traffic is evidently not very heavy.

The Cienfuegos-Santa Clara is 64^^

miles long, with twenty locomotives, twen-

ty-three passenger and 455 freight cars.

Cub.vSabanilla-Maroto has. or had, its

headquarters at Santiago, and consists of

38 miles of road, four locomotives, ten

passenger and thirty-four freight cars.

The Guantanamo has 22^ miles, seven

locomotives, seven passenger and eighty-

one freight cars. This recalls another in-

cident of the Cuban campaign.

Los Tunas a Sancti Spiritu has 24^
miles of track, four locomotives, five pas-

senger and thirty-seven freight cars.

The shortest road is the Mariano &
Havana, which is only nine miles long;

but it has five locomotives, twenty-three

passenger and thirty-five freight cars.

Next comes the Urbano road, 12^ miles

long, with eleven locomotives, sixty-seven

passenger and only five freight cars. This

must be a passenger road almost exclu-

sively.

The Matanzas road is 170 miles long,

and the city is famous for the alleged kill-

ing of a mule during the bombardment.

It has forty-seven locomotives, twenty-

nine passenger and 1,070 freight cars.

The Santiago road is 3^ mi'es long, has

This shows a total of liS'A miles of

track, thirty-four locomotives, fifty-five

passenger and 350 freight cars for Porto

Rico, to say nothing of the three steam-

boats.

Cuba shows a much larger total, owing

to its having so much more room to put

the railroads. It has 1,139 miles of road,

311 locomotives, 440 passenger and 6,121

freight cars.

When things get to moving again these

will probably all expand, and should be a

good field for business, always remember-

ing the climate and its effect on strangers.

Steel Ties.

Wooden ties are said to have practically

disappeared from the Mexican railway.

Steel ties have been in experimental use

since 1884, and General Manager Foot

is satisfied that they are good for some
fifty years, while wood lasts perhaps four

years. Steel tics at present cost about $3

SI.EICill RIDING IN RUSSIA.

seven locomotives, eighteen passenger and

eighty-two freight cars.

The longest road is the United Railways

of Havana, which has 227 miles of track,

seventy-eight locomotives, eighty-nine

passenger and 1,819 freight cars. It has

also a branch of eleven miles of 30-inch

gage, with three locomotives and fifty-

four passenger cars.

The Western of Havana is iio> miles

long, has nineteen locomotives, twenty

passenger and 237 freight cars.

The Sagua la Grande has 70 miles of

standard gage, with twenty-three loco-

motives, twenty-one passenger and 546

freight cars. They also have nine miles

of 30-inch gage, with three locomotives,

two passenger and forty freight cars.

The odd-gage roads are the Gibara and

Holguin, having 18M miles of 3-foot

gage, three locomotives, four passenger

and sixteen freight cars: also the Puerto

Principe y Nuevitas. with its 45'< miles

of 5-foot gage, ten locomotives, eight pas-

senger and ninety-throe freig';t cars.

Mexican money—less than $1.50 gold

—

or double the cost of wood, but the far

greater life and the saving of renewal

work indicate very great economy in their

case. This road had 500,000 steel ties in

service when I was there, leaving about

forty miles yet to lay, and the piles of the

trough-shaped steel plates scattered along

the line indicated that the work of com-

plete equipment would soon be finished.

They are being introduced on most of the

roads there, and it is claimed that the cost

of maintenance is reduced, as well as a

better track secured.

^ i i
A railway man in Australia, who bought

a copy of "The World's Rail Way." writes

that it is the most beautiful book he has

ever seen, and that it is as interesting as it

is handsome. The war "Extra" had a

very depressing influence upon the sale

of books, and we still have a good many

copies of "The World's Rail Way " wait-

ing for buyers. Price $7.50.
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Forgotten Facts in Railroading.

There are many interesting facts in

connection witii the various details of

railroading which have been overlooked

or forgotten, and which will be new to

the younger men as well as to many who
are not so young as they might be.

Among the early builders who left an

imprint on the American locomotive,

Ross Winans, of Baltimore, stands pretty

near the top of the list, and some of his

early devices were ingenious and bold

methods of accomplishing his ends.

His throttle valve, by the use of eccen-

trics, was easily opened and stayed put,

and we believe the use of a similar device

would be much simpler and more effec-

tive than many of the toggles used to-day

for accomplishing the same result. The
eccentric gave a good leverage to start

plates and held together by riveting. The
shoes for the driving boxes were also

riveted in to the frame plates in the same

way.

The driving boxes were without wedges,

except the main ones, which had one
wedge each. The springs were between

the two plates of the frame, and each end

of them rested on top of a driving box,

while the center was held by a bolt form-

ing a fulcrum, making the springs act as

equalizers and springs at the same time,

which made a fairly good riding engine.

The cylinders were bolted to the side

of smoke arch, which was square at the

bottom, and the same bolts held the

frames in place. At the bottom of cylin-

ders there was a small port that was
covered on the lower side by a safety

valve (one of these at each end of cylin-

UO.SS WINANS TRACTION INCREASEU.

the valve with, and also allowed a fine ad-

justment of opening if desired.

Some of the things not usually found in

locomotive practice and which were on
the "Winans Camel" are as follows:

The boiler was straight, 3nd had a dome
of nearly the same diameter as the boiler.

The firebox was extended back of frames,

and had a combustion chamber formed
by the front sheet, being slanted from the

bottom of the fiuc sheet to about 10 inches

of the firebox, which was perpendicular.

The top of firebox was flat and stayed to

crown sheet in same manner as the sides

were, i. e., screw staybolts. It contained

three flue sheets. The one in the middle
was for the purpose of supporting the

flues, and lacked a little of coming to the

bottom of the boiler; this allowed the

water to circulate from one section to the

other.

Frames were made of iron plates of

sufScient width to form the pedestals, dis-

tance pieces being placed between the

der), and the valves were held up by a

half elliptic spring of proper length to let

the ends of it rest on the valve. This was
for the purpose of allowing the water to

escape without injury. Each front cylin-

der head had si.x hand-hole plates for the

purpose of adjusting the cylinder packing

without taking off the cylinder head,

spring packing being used. The steam
chest cover formed a part of the steam

chest making the joint at the center line

of the valve stem. One steam pipe in the

smoke arch came down to a level of the

steam chest, where it branched out hori-

zontally to connect to the steam chest.

The exhaust from each cylinder came to-

gether into a box with movable sides to

form a variable exhaust, the sides being

operated by crank connecting bevel gears

to a worm shaft in the smoke arch.

The throttle was a slide valve on top of

dry pipe, well up to the top of the dome,
with stem coming through a stuffing box
in side of dome. An eccentric was con-

nected to the stem, and to a shaft operated

by two cranks, one each side (for full par-

ticulars of valve motion see Locomotive
Engineering, page 185, October, 1890).

The pumps were located on the sides of

the firebox, and were all cast iron, which

includes the discharge pipe, which was

attached to the side of the outside sheet

of the firebox. These pumps had only a

receiving and discharge valve, and no

boiler check. The hose was attached to

the neck of the bottom chamber. The
pump plunger was driven either from the

crosshead or arms on the front end of the

main rod. The main rods had straps with

gib and key only to hold it, there being

no bolts: side rods all solid ends, and no
knuckle joints, each rod being indepen-

dent. The guides were a single square

bar, and crossliead was of cast iron, made
in two parts, divided vertically, each part

having one-half of the pin for main rod.

The two parts were bolted firmly together

and piston rod keyed in. The oil cups on

the steam chests were made of the plug

cock type, having a large plug which was

cored out nearly its full length, and only

one opening into this chamber. When

Lui'omalii'e Engineering

WINANS TRUCK SPRING.

the plug was turned to fill the chamber

with oil, the steam was shut oflf from the

chest, and when the plug was given one-

half a turn, it opened the passage from

the chamber to the steam chest and closed

it to the atmosphere.

The tenders were carried on eight

wheels, and the housings for the journal

bearings were bolted to the ends of a

long half-elliptic spring, which formed the

truck frame. The tender was three stories

in hight, i. e., there was a basement, or

"pit," for the fireman to stand in while

firing; the main floor for the coal, and a

garret for the purpose of filling the chutes

that were on top of the firebox. There

were many other things of minor im-

portance, besides many not mentioned be-

cause they are shown more or less fully

in the pictures.

One of his devices is shown with this,

which he patented December 2, 1851, and

has been revived at various periods. It

is for temporarily increasing the weight

on drivers (and the adhesion), so as to

enable a heavy train to be started with

ease. This was done by admitting steam

to the cylinders over the drivers, which

relieved a portion of the weight from the

trucks, throwing it on the drivers. It was

not unlike Stephenson's "steam springs,"

although for an entirely different pur-

pose. The wheel base of the engine

shown, as well as the truck springs, are

also interesting.
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Richmond Compound for Canadian
Pacific Railway.

One of tile latest compounds turned

out by the Richmond Locomotive Works
is that shown by the accompanying en-

graving. Some of the details follow;

Weight on drivers— 126,300.

Weight on truck wheels— 16,350.

Weight, total— 142,650.

Wheel-base, total of engine—22 feet 6

inches.

Wheel-base, driving—14 feet 6 inches.

Length over all, engine—36 feet 10

inches.

Heating surface, firebo.x— 151 square

feet.

Heating surface, tubes— 1,845 square

feet.

Heating surface, total— 1.996 square

feet.

Gr.Tte area—327 square feet.

Valves, outside lap—H. P., i inch; L.

P., M inch.

Valves, inside clearance— H. P., '/i inch;

L. P., fs inch.

Boiler, working steam pressure—200

pounds.

Boiler, material in barrel—Worth Bros,

steel.

Boiler, thickness of material in barrel

—

ys inch.

Boiler, diameter of barrel—62 inches.

Thickness of tube sheets

—

'A inch.

Thickness of crown sheet— 5^ inch.

Crown sheet stayed with— Ij4-inch

staybolts.

Dome, diameter—28 inches.

Tank, capacity for water—3,800 gallons.

Coal capacity—8 tons.

Diameter of truck wheels

—

3^ inches.

Diameter and Icn.eth of journals—4^4 x

8 inches.

gcnious devices for getting work out in

a hurry and having it right too.

It was particularly gratifying to see his

system of getting out switch stands. He
has jigs for every part, even the base, and

as a consequence, they are not only thor-

oughly interchangeable, but they are

turned out rapidly and at lower cost than

is possible in any other way. Thorough
system seems to prevail with its attendant

benefits.

The new passenger train of the Great

Siberian Railway has among its special

features for the comfort and enjoyment of

passengers, a barber who is up in "the

ills flesh is heir to" and can prescribe

medicines on occasion. Is it possible

they are drifting to the practice of early

days, when the barber pursued the dual

A
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A Cause of Crank-Plii Failures.

While the quality of material for crank

pins is of the greatest importance, a phase

of the subject that should be kept in mind
is, correct design. That this is true is

seen when pins of the best material for the

purpose break without apparent cause.

Wrought iron and steel of a test strength

far in excess of the calculated stresses in

the pin. fail, and as a last resort the diam-

eter is increased. In many such cases the

fault is not with the material, but is in the

mechanical work on the pin at the

wheel fit.

The weakening due to design is found

in two places, and the two most vital

points on the pin, namely, at A and B in

the engraving, which shows the main pin

of a si.x-wheel connected engine, and has

the dimensions of a mogul and ten-

wheeler that caused much annoyance and

expense for renewals of pins before the

discovery was made that the design and

fit were wholly at fault, and material of

the pins had no bearing in the case, except

in the longer life of steel over iron.

A reference to these weak points shows
the collar of the pin at /4 of a less diam-

eter than the counterbore it should

CAUSE OF CRANK-PIN FAILURES.

fill, and the fillet on the pin at B is also

smaller than that in the wheel hub. This

bad work is the result of design and not

chance; the aim of the man that made the

fit being plainly to have the pin clear at

those points, and be sure of going to the

shoulder on the collar without binding

on a fat fillet or a collar too large, and
thus necessitate the removal of the pin to

be eased—an operation that would reflect

on his ability with the calipers, and the

pin is made too small at the very places

they should fit.

Of the two fits, however, that at the

collar is the one that prevents trouble.

rather than that at the fillet, because if

the former is a press fit in the counter-

bore, the latter may be away from the

wheel, as shown, and not affect the

strength of the pin; but if the collar is not

a tight fit, then the size and fit of the fillet

become factors in weakening the pin. by
increasing the lever arm through which

the load acts to cause rupture—that is.

from 7 inches, the distance from the cen-

ter line of cylinder to the root of the fillet

outside of the collar, to 8 inches, which
is the distance to root of the inside fillet.

In this instance it is seen that ^ inch of

fit was uselessly sacrificed where it was
most needed.

The effect of this inexcusable resultant

increase of stress is apparent in the bend-

ing moments, which, with the boiler pres-

sure of 150 pounds on the 18-inch piston,

equalled, in the case of the shorter arm,

38,000 X 7 ^ 266,000 inch-pounds, and for

the longer one, 38,000 X 8 = 304,000 inch-

pounds. Since the pin is of the same
diameter at the points considered, the

moment of resistance is the same for both,

and dividing it into the bending mo-
ments, we have:

266000

10.5 "
25 333 pounds

per square inch in one case, and

304000

10.5
= 28,943

in the other, which amounts represent the

tug tending to produce rupture at the

remote fibres of the pin. These stresses

show that while the pin was too small

even for the lesser figures, no matter what
the material used, its life was shortened

under the action of the higher stress, as

should be expected.

The causes referred to as influencing

failure are existent in all crank pins that

we have ever seen made with a collar let

into the wheel hub, and if a pin does not

get loose or break, it is because the sec-

tion is large enough to resist the forces at

work to that end, and this it is well known
is exceptional, for it is a notorious fact

that it is only recently that crank pins

have shown dimensions commensurate
with the increase of boiler pressure, and
even these are carrying the badge that

indicates an early failure, as we noted

very recently in some new wheels not yet

under the engine, the pins of which were

of magnificent proportions, but the collar

was a long ways from a fit.

In all cases of the kind coming under

our observation, there is a great deal of

wise talk about poor material in pms
when they refuse to do work under the

above conditions. Honesty, at least, de-

mands that the responsibility for failure

should be placed where it belongs, and

this in the greatest number of instances

would put it against design and not ma-
terial. The advantages of a collared pin

that fits are unquestioned: but it were bet-

ter to leave the collar off and make a

straight fit, rather than to continue the

bad practice shown in our engraving.

Paternalism seems to be on the increase

in railway management, if the order we
hear of as emanating from the general

office of a trunk line is true, where the

color of an employe's shoes and necktie

is specified. It must grate harshly on the

tender temperaments of trainmen that are

addicted to tan shoes and white neckties,

to forswear the same for funereal black;

but that's what they must do if they come
to time on the latest regulation.

Pads and Fancies—No. 10.

This was one of the mechanical curiosi-

ties of he World's Fair and attracted

much attention for two reasons. It was

a splendid piece of workmanship, and it

was as freaky as any engine ever built.

It was designed by a Mr. Winby, of Lon-

don, and built by Hawthorne, Leslie &
Co., of Newcastle.

The outside cylinders were i2!/2 by 24

and coupled to rear drivers, inside cylin-

ders were 17 by 22, and coupled to for-

ward drivers. These were all 90 inches

in diameter. Outside cylinder had Joy
motion, inside had shifting link.

The boiler was not round, but elliptical,

so as to go between drivers.

The engine was designed to pull heavy

fast passenger trains, but was never satis-

factory.

.^fter the Fair she was put on the Chi-

cago, Milwaukee & St. Paul road to haul

ten sleepers 82 miles in two hours.

Various alterations had to be made be-

fore she could be used on our roads, but

with them all she wouldn't steam, the

boiler leaked, machinery broke down and

in fact she wouldn't do at all. If she

hasn't been scrapped she can probably be

bought cheap by anyone interested.

The Heel Tool.

The heel tool, the tool that was stuck

in a long handle much the same as the

present lathe hand tools, but with a han-

dle long enough to pass over the shoul-

der of the operator while grasped by both

hands, and a heel on the bottom of the

tool which was supported by a rest as

close to the work as possible, was at cne

time an important factor in shop work,

but it has gone to that bourne where the

old machines that knew them are piled up
in scrap.

The hand tool did not long survive the

lathe it was used on, and there is no one

to be convulsed with grief at the passing

of either. But some good work was

turned out by means of these uncouth

long handled affairs when an expert got

hold of them, and on threading bolts the

hand tool man was a power to be reck-

oned with at one time; yet there are very

few of the younger crop of mechanics

who would know a heel tool if he saw it.

and it is just as well that he did not know
anything about it. for the memories left

to those who wrestled with it are simply

visions of hard knocks and often serious

hurts, for be it known that the point

would sometimes catch in the job. and the

firmest grips on the handle would not

prevent a good hard blow on the jaw
or side of the head.

The fact that the intensity of the blow

was inversely as the lever arms from the

heel to ends of the tool, never seemed to

have any meaning to the victim, and it is

a good thing that the barbarous old relic

has at last been discontinued.
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Lining Quides.

BY IRA A. MOORE.
Continued from Aui^ust number. )

We must have some way to know
when the guides are the right hight. Fig.

20 is a tool generally known as a guide

liner or guide gage, used for finding hight

of guides. It is made of ^-inch square

steel, with a j4-inch screw through its

center, as shown. To set the gage, set the

crosshead on its back end and clamp a

straight-edge on the bottom of each wing
Ml and n. Fig. 16; then lay the gage on the

crosshead with the faces a and &, Fig. 20,

against the straight-edges as shown in cut.

Now run the screw up or down until the

point is the same hight as center of piston-

rod hole in crosshead, then fasten it with

the lock-nut c. Fig. 20. Put the gage

rn
Locoinotfi^ Engineering

Fig. 20

across the bottom guides, when the point

of screw should be same hight as center

of line through cylinder to have guides

right hight. But it is possible to have the

line and point of screw same hight, and
yet not have the guides right. Suppose
we find on trial that, according to the

gage, the guides are the right hight at the

front end. Now put a straight-edge across

the frames just back of front blocks, then

set calipers to the distance between the

straight-edge and one of the guides, say

the inside one. Try the calipers between

the straight-edge and the outside guide.

Suppose it is found to be % inch lower

than the other. Since according to the

gage the guides were the right hight, we
must make the distance between each of

them and the straight-edge equal, with-

out changing their average hight. This
can be done by raising the low guide half

the difference of their distances below the

straight-edge, or, in the present case, by
raising the outside guide I-16 inch and
letting the other down the same amount.
Now put the straight-edge across the

frames opposite the back end of guides

and set them the right hight in the same
way. The front ends should be gone over

again, since adjusting the back ends will

affect the other end. Now put liners

enough between blocks and guides to

hold them in this position when the nuts

are screwed up tight.

It is best to use one liner thick enough
to fill space between block and guide, ex-

cept about 1-16 inch, which can be filled

with liners such as tins and Russian iron.

Screwing up the nuts will be liable to

spring the guides up or down in the cen-

ter of their length. A straight-edge placed

on their face will show how much and
which way they are sprung. Suppose it

is found that the outside one is to be

sprung up in the center, or at 0, Fig. 19.

To straighten it, unscrew the nut on front

bolt and put a strip of tin between guide

and block at back end of block. When
the nut is screwed up, this strip will strike

the block first, and as the nut is tightened

it will spring the guide down at 0. Now
try the straight-edge again. Possibly the

guide is now low at 0; if so, the strip is too

thick and must be taken out and replaced

with a thinner one, say two thicknesses of

thick paper. Tighten the nut and try the

straight-edge again. Experience will

teach the workman more about the use of

these strips for straightening the guides

than anything that can be written.

When a strip is placed between the bolt

and the center of the guide's length, a

liner of the same thickness should be

taken out, otherwise the guide will be the

thickness of the strip too low, supposing

it to be a lower guide. But if the strip is

on the other side of the bolt, it will not

affect the hight of the guide at the end.

Now put the crosshead in place and

slide it to one end of guides, when very

likely it will be found to have a "rock" in

it; that is, it will not set perfectly solid on

both guides. Suppose it to be at back end

of guides, and when it is down on inside

guide it is away from outside guide at

back end of crosshead. This indicates

either that outside guide is too low, or

other one is too high at that end. Hence,

enough liner will have to be put under in-

side block, or taken from under outside,

to remedy that defect. This will throw

the guides slightly out of line, but not

enough to have any harmful effect. Slide

the crosshead to the other end, and if a

"rock" is found there, remedy it in the

same way. Care should be taken to have

the guides perfectly parallel with the

crosshead crosswise, or the bearing will

all be on one side of face of guide, thus

increasing its liability to heat.

Sliding the crosshead from end to end

a few times after putting a little oil on
guides, will show where the bearing is.

If it is found to be on one edge of face of

guide, it can be remedied either by letting

the high side down by putting strips of the

proper thickness between blocks and

guides on the high side, or removing them
from the low side. Before commencing
to put on the top guides, it is better to

trim the bottom liners, especially at the

ends of blocks, because after the top guide

is in place they are difficult to get at.

Now put a support under the inside

bottom guide and take out the bolts, when
the top inside guide can be laid in place

and enough liners put between it and
blocks to hold it about 1-64 inch away
from crosshead. It can be sprung up or

down at the center if necessary, in the

same way as the bottom ones were. Pro-
ceed in the same way with the outside

guide, when we will be ready to ream the

bolt holes. Having used loose bolts in

lining the guides, no doubt they are now
slightly cut of, line sidewise; but lines

have been made on cylinder headand guide

yoke to indicate their proper position,

hence all that is necessary now is to set

them to these lines, clamp them in that

position, ream the bolt holes and put in

the bolts.

To enable the roundhouse machinist to

keep the guides in line when closing them,

we will give him some points for his guid-

ance. Scribe the line a b, Fig. 19 on out-

side and inside of crosshead, and parallel

with faces of guides. Make a center-

punch mark a and b on this line near each

end of crosshead, and on the guide blocks

the same distance above faces of guides

as a and b are, make the center-punch

marks c and d. Then, when closing the

guides, all that is necessary to bring the

crosshead back to the proper hight is to

bring these four points into a straight

line on both inside and outside of cross-

head.

Railroad Service in Brazil.

"Some time ago," says a Sao Paulo
(Brazil) paper, "a general was sent to

one of the northern states to investigate

the management of a government rail-

road. He belonged to the set of men who
had made themselves obnoxious by their

endeavors in the service of reform, and
here are some of his experiences: The
very first day he found, in one of the

rooms of a railroad station, a strong

young man who was doing nothing.

Thinking the young fellow had come to

see him, he asked: 'Do you wish anything,

my friend?' 'No, sir; I am employed
here.' 'So! What are your duties?' 'I

have to fill the water jugs in the office

every day.' The general was a little aston-

ished. In the next room he discovered

another able-bodied young man smoking
a cigarette. 'Are you an employe?' he

asked. 'Yes, sir. I am the assistant of

the gentleman in the next room.' But
that was nothing to what was to come.

The general had already been informed

that the road employed eighteen engi-

neers, while only eight were working. He
ordered that in future these men should

at least take turn about. The next day

one of these 'engineers,' a beardless youth,

came to him and told him that he could

not run a locomotive to save his life.

'Then how did you get on the pay-roll?'

'Well, you see, general, it's this way: My
family are poor, but I wanted to study

law. We've got some pull, so I managed
to get an appointment as honorary engi-

neer, to make a living while I pursue my
studies.'

"

The latest catalog of the Chicago Pneu-
matic Tool Company, which we have re-

ceived, shows their line of wood-boring
machines, breast drills, car jacks and
painting machines. It is almost a story

without words, as reproductions from

photographs show the tools at work in

various positions.



October, 1898. LOCOMOTIVE ENGINEERING. 461

Practical Letters from Practical iVlen.
• V

All letters in this Department must liave name of author attached.

Turning Curved Surfaces on Boring
Mill.

Editors

:

The enclosed photograph may be of in-

terest to you as showing how we are turn-

ing up curved surfaces on a 37-inch bor-

ing mill. All the boilers we build are

fitted at different parts with wrought-iron
flanges for hand holes, etc., and as they

have to be nearly all riveted to the cylin-

drical parts of the boiler, the surface that

fits to the boiler has to be machined to a

radius. We formerly did this work on a

shaping machine, but it was not satisfac-

tory, and the number of pieces finished

each day was small. The arrangement

shown on the photograph was therefore

devised and applied to a Bullard boring

mill, with the result that we are now fac-

ing about twice the number of Hanges in

a given time, and the quality of the work
has much improved.

On the table of the machine is bolted a

cast-iron ring, flat on its lower face, but

curved on its upper to a shape corres-

ponding to the curve the boiler flanges

are to be turned to. We use but one head

of the machine, and that is provided with

a special tool post made like an inverted

"T," the vertical part of which is extended

upwards far enough to admit of placing

a number of circular weights on it, while

the horizontal part is fitted at one end

with the cutting tool and at the other end

with a stout circular spindle having its

lower extremity turned out concave to

form a bearing for a bronze half sphere

whose fiat surface rests on the cast-iron

ring already mentioned.

The weights keep this half sphere press-

ing heavily downwards, and as the ma-
chine revolves the tool post rises and

falls in accordance with the contour of

the cast-iron "copy" ring. This arrange-

ment was worked out by Master Me-
chanic A. KaragopolofT and Assistant En-

gineer W. Subbotine. Yours truly,

W. F. Dixon,

Chief Eng., Loco. Dcpt., Sormovo Co.

Nijni Novgorod, Russia.

Hard-Rlding Engines.

B.d\tors:

In your acknowledgment of my letter,

in June number of Locomotive Engi-

neering, re suggested alterations in loco-

motives, to make easy riding, you hardly

put the matter correct. I suggested that

a pair of wheels be placed at the trailing

end to carry the cab and footboards apart

from the engine, except the cheek plates

for axle boxes to work in. The idea is

to prevent the shock from the engine be-

ing felt in the cab, also from the irregu-

larities of the road, there being no weight

on those wheels except the cab.

I agree with you that rough-riding en-

gines are much more conspicuous in New
South Wales than in the States. This is

owing to the fact that most of our en-

gines are English build, without equaliz-

ers, except in few cases. I for one who
has had experience on both English and
American locomotives, cannot agree with

the member of the New England Rail-

road Club, except that the addition of tht

spiral spring would make things better.

As it is, there is just about the difference

they are giving way in the back and legs

very fast.

I am sorry you had not managed to

print my letter, as I thought it would
have opened up the matter witli good
effects.

D. H. Stewart.
Penrith, N. S. W.

^ i @
Keying Side-Rod Brasses.

Editors:

In the August number, page 384, C. W.
K.. Charleston. Ill,, asks: "What part of

TURNING CURVED SUUKACES ON BOIUNC .MILL.

in an English engine and an American

engine, to ride on, as the bullock dray

and the buggy. If his suggestion will

improve American engines to such an ex-

tent, I wish him all the good things this

world can bestow. But if he wants to feel

well tired, I would advise him to do my
run of 160 miles per day for a week on a

Manchester (England) engine, and if after

that he has not had enough to convince

him—well, I will stay at home while he

does it over again. I don't think there is

a matter that is of such importance to en-

gine drivers (as we call them; you call

them engineers) as the fact of rough rid-

ing. The mileage run on our roads being

considerably increased of late years, it is

telling a serious talc on the running men;

the stroke would be the proper place to

stand an eight-wheel engine, in order to

key the brasses in the back end of main

rod, and why? A.—When the pin is new
there is no choice of position for keying

the brass in back end of main rod; but if

worn, the keying should be done with

the crank on the center, for the reason

that the brasses are then keyed against

the largest diameter of the pin."

Now I want to take exception to the

latter part of that answer. I would say

that both ends of rod should be keyed

with pin on the quarter, for the reason

that the brasses are then keyed against

the largest diameter of the pin. Both

pins are worn most when pin is on the

center, for the reason that there is mor^'
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pressure in cylinder at commencement of

stroke than at any other part of the stroke.

Another reason for pins being worn most

when on the center is, that there is more

or less pound, due to change of stroke

and lost motion between brasses and pin.

The wrist pin gets its wear mostly on

front and back face; the main pin gets

worn most on the side opposite wheel

center—that is, the same side of main pin

gets the high pressure and pound due to

change of stroke. Respectfully,

Orange PonND,

Engineer, S. F. & W.
Bartow, Fla.

[This is an instance in which theorizing

must be unsatisfactory, and the best

solution of the question, to which

exception is taken, is therefore a prac-

tical one. If our correspondent will

carefully caliper worn main pins, he

will find, as we have, that the pin will, in

nearly all cases, be the largest on the

diameter represented by the center line

through crank pin and axle. In fact, we

have never found a pin worn except as

above, and from the forces at work, it is

just what should be expected, for the rea-

son that the pin is obliged to withstand

the piston's thrust, from admission to the

point of cut-off, and between these points

is where wear takes place on the pin;

after which the thrust is diminished by

expansion, leaving the pin with the maxi-

mum wear at an angle usually less than

90 degrees with the crank arm; the wear

being in the same place for both forward

and back strokes. Among a number of

pins recently examined, both passenger

and freight, three years' wear was almost

inappreciable, and in one case of almost

eleven years' service, the wear was less

than 1-64 inch, and always at point as

noted above.—Ed.]

Instructing Firemen.

Editors:

In your September issue you speak of

the coming meeting of the Traveling

Engineers' Association and a question

which comes up before them, to wit,

"How can the Traveling Engineer best

instruct and assist the fireman in tht

economical use of coal?" Economy in

fuel is one of the most important

questions of the day with railway com-

panies, and there never has been the

interest taken in this question that there

should have been. Firing a locomotive is

a nice job when it is done properly. Some
firemen can do a nice job, while others

can't be taught to do the work well. Why
not commence right, by hiring men for

firemen who are fitted for the position,

or at least as near as a "raw recruit"

can be.

We all know some firemen are easy to

instruct, while with others it is uphill

work from the day they commence till

they are called in to be examined for pro-

motion, after trying to be good firemen

for seven or eight years and not succeed-

ing.

After a man has started firing, he should

be examined every year or so to find out

what he has learned, and at the same time

he should be instructed by his engineer

and by the traveling engineer.

A. L. Beardsley.

Chanitlc, k'y.

Hilling Key Seats.

Editors:

I have been looking over your August

number and see an article on "Chipping

Out Key-ways in Piston Rods." I be-

lieve in the Oakland shops they cut them

out quicker than any other place in the

United States. The work is done on a

small milling machine, as follows:

The key-way in piston is laid off and

one hole drilled in end of key-way—

a

small tool something similar to a reamer

—flutes are a little deeper and a little

more back-rake. The piston is set on

table, and tool is stuck in arbor of ma-
chine and through hole in piston. Set

piston rod on two V-blocks on milling

machine table, and set it accurate, so when
it is bolted down the cutter will run free

in hole. Have hole about 1-32 inch large,

and drill at large end. The work is fed

along same as any other, and is quickly

done. To get taper for key, swing piston

rod around a little. After it is set, start

up machine and your key-way is finished

complete in about eighteen to twenty-five

minutes. This tool was invented by Mr.

Hall, the general foreman of the Oak-

land shops. There is no patent on it.

W. D. Holland.
Oakland. Cal.

Spring Equalizers.

Editors:

In my article on "Spring Equalizers for

Locomotives," in the July issue, I simply

covered the laws governing moving bodies

poised on springs. Now it will be quite

proper to give the equalizer its "Water-

loo," mechanically. Let us see what the

equalizer really does in the way of pound-

ing both permanent way and locomotive

to pieces, and I can do no better than to

repeat my remarks made at the New
England Railroad Club:

"In order to properly understand the

necessity for a better method of spring

suspension, let us take a four-wheeled

coupled locomotive, in which the equal-

izer represents a very important item.

The drivers in the forward motion meet

all the joints, frogs and switch points first

and transmit the shocks through the

equalizer to the trailers. The trailers in

turn, when they meet the bad joints, frogs

and switches, send the shocks forward to

the drivers. In this you will observe

there is a doubling of the shocks or vibra-

tions."

In carefully studying the spring suspen-

sion of some of the newest and heaviest

locomotives, it is a cause for profound

astonishment that this very, I may say

most vital, part of the engine is given

"make-shift" attention. One can only be-

lieve that the locomotive is all designed

and then the draftsman says, "Well, I

must get the springs under this machine,"

and he starts in for a puzzle that would

make a Chinaman ready to drop his queue

before he could solve it. The combina-

tion of levers, springs and hangers is cer-

tainly brain-twisting, and would be worthy

of congratulation if intended for a flying

machine.

When at the shops of a large Eastern

railroad the other day, they were prepar-

ing to put the wheels under a heavy

mogul. We ventured to say to the general

foreman, "I will give your best mechanic

a ten-dollar bill if he will assemble the

levers, springs and hangers of that engine

without the aid of a blueprint." "Why,"

he remarked, "they can hardly do it when

the print is before them." And still we

wonder these heavy machines are so ex-

pensive to repair.

When we turn to the bicycle frame, we

have a sense of peace come to us. The

steel tubing made by the most expensive

method possible is carefully tested, and

when set up the frame is protected from

vibration, not by the rubber tire, but by a

tapering fimbrated sleeve that is placed

inside the joint so that it will fit snugly

into the inside of the frame tubing. When
you ask the expert bicycle maker what

that is for, he will say, "to absorb the

vibrations"; but you say, "What about the

tires?" Well we know by experience

where the frame gives out, and we have

learned in our testing laboratory that we

must provide some way of neutralizing
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the vibrations, and in our experience we

find this sleeve at each joint does the

work. Very clever, is it not?

The designer of the locomotive prefers

to have his vibrations absorbed by the

staybolts, as they are the weakest mem-
bers under constant varying stresses. Ex-

pert mechanics admit that, with the excep-

tion of cut driving boxes and leaky flues,

there has been no part of the locomotive

that has given more frequently repeated

trouble and expense than the driving

springs. This covers the idea thoroughly.

There seems to be considerable uncer-

tainty among the employes of the loco-

motive department as to what the leaf

spring is capable of doing in the way of

absorbing thrusts. As for the spiral, it

does not seem to them to be worthy of

any more consideration than a block of

iron or wood—in fact, if rubber were

cheap they would maintain it was far

away a better thrust absorber than a

spiral. To fully appreciate this only re-

quires a trip abroad among some of them,

and when you mention springs you will

hear all kinds of heresy.

There are really two kinds only—leaf

and spiral. The nature of the full elliptic

spring is very nearly identical with that

of the spiral. If you load it beyond its

sensitive point, it will, when forced by a

jolt or jar, close up and rebound or open

out considerably more than the normal

position when either without load or fully

loaded. Broken leaves in this type of

spring attest the truth of this statement;

for to pull an elliptic spring apart a given

.distance, will invariably wreck some of

the leaves. Another feature of this type

of spring is the tendency to keep the

load— if the load happens to be a little

below the sensitive point of the spring

—

bouncing up and down, a motion fre-

quently observed in passenger cars where

the track is rough, and in buggies on a

cobble pavement. To say the elliptic

spring is suitable for heavily loaded

bodies moving at high speed over an un-

even plane, would be to subject myself

to criticism, and I will therefore dismiss

the elliptic from both locomotive and

coaches, as entirely unsuitable for the ser-

vice. The half-leaf spring presents a basis

for the ideal method of supporting all

moving bodies that are carried on wheels

over an uneven plane. There is no re-

bound to this type of spring; you may
overload it and underload it far beyond

the level of the top of the band, and it

will, if built of good material, come back

to its original set. This allows for a wide

variation in the load.

In a locomotive the water in the boiler

and the fuel in the firebox are the only

elements that cause any variation of

the load, therefore a careful and exact

calculation can be made so that the half

leaf springs under a locomotive should be

designed to carry only the load placed on

them, but to ask an official in charge to
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do this would be similar to asking him to

put the smoke stack on the cab.

In the electric car we have the widest

range of constantly varying load. Here

the car leaves the end of the line empty

and before going a block 25 persons em-

bark, another block and 25 more, another

block and 10 more, and so on until the

car is carrying in the seats and on the

running board 135 passengers, and at an

average of 150 pounds each this would

mean over 10 tons, and this load will be

dropped in a distance of a mile or two

and probably leave only one passenger

on the car. With the idea on springs

of the average locomotive designer under

this car, this poor lone passenger would

think he was on the "Rocky Road to

Dublin," so stiff and hard would the car

ride and some of them do, but as a rule

they do not, because the street railways

cater to the great army of cranks and the

president, who would allow many rough

riding cars on his line would have his

life made miserable by the letters he

would receive.

Therefore, we have the two extremes

of loading the locomotive—the ideal, the

electric the opposite of this ideal. Now
why is it there are so many rough riding

locomotives? Because the matter of the

springs and spring suspension receives

little or no attention; in most cases the

springs are made by outside spring

makers under contract, so much per

pound; the contractor being the designer

of the spring invariably makes a spring

heavy enough to carry three or four ti nes

the load, because he has to renew all

broken ones, and as he knows they break

he takes no chances, erring always on

the side of safety, which in his case means

money; therefore, he adds extra leafs en-

tirely regardless of the duties the springs

are to accomplish.

J. HfXTOR Graham.
Boslon, Mass.

[We regret to say that we cannot

endorse the statements made by Mr.

Graham in the last paragraph. There are

not many master mechanics nowadays

who fail to specify particulars of the

springs to be used under locomotives and

we know that the locomotive builders test

the springs very carefully to suit the

weight to be carried. They cannot af-

ford to send out rough riding locomo-

tives for that peculiarity gives the engines

a bad name among enginemen. Self in-

terest, if no higher motive induces loco-

motive builders to do their best to pro-

duce a smooth riding machine.—Ed.]

4ti;j

as noting the importance of the "side"

chisel in key-way cutting, a point he

doubtless overlooked.

It is a good many years now since I

keyed-up a rod. The last shop where I

did that kind of work was down in South

America. We had no traversing drills

out there. All the key-ways had to be

put in by hand, first of all drilling holes

as described by Mr. Rogers. If it was a

new valve stem or piston rod that was

required, or one that had been new-ended,

the crosshead was first driven on with a

lead hammer to see if the turner had got

the taper all right (no grinding on down
there then), and if it was, the key-way

was then scribed on both sides of the rod

while in the crosshead. When the cross-

head was knocked off, we shifted the posi-

tion of the scribed key-way forward

(toward the piston) two amounts—the

amount of the draft, 1-16 inch, and also

the amount to be drawn up by the key.

say yi inch. (One-sixteenth inch draft is

Keying-on Piston Rods.
Editors:

It is an easy matter, no doubt, to preach

when someone else has set the text; per-

haps, however, Mr. Rogers, whose inter-

esting letter (page 378) I duly read, will

pardon me for making a few supplement-

ary remarks thereon; such, for instance.

c

Fig. I

Fig. 2

y

Fig. 3

p P

B
_J-
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Locomotive EngltKcring

Fig. 4

ample when, as ought to be the case, the

rod bottoms in the hole.). Having done

this, the holes were marked off, drilled

and then cut out with a round-nose chisel,

as described in your correspondent's let-

ter. There is, however, one point that

should be observed about this chisel,

namely, to give it a certain amount of

clearance. Thus, as shown in Fig. i, the

chisel should clear itself for an inch or

two from the end; just how far, depends

on the depth of the holes you are going

to use it for. I've often seen men strug-

gling to get their chisel out of a key-way,

knocking it backwards and forwards and

pulling away at it for dear life. Of course,

a little effort will always be needed to get

it out. because the extreme end is always

tight in the hole; but it makes a great dif-

ference whether or not you have the sides

of the hole binding hard on the chisel

the whole depth.

The tool I used to rely on to get in its

work, was what we called a side chisel.

Fig. 2. The round-nose chisel shown on
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page 3/8 is all right to act as pioneer and
cut out a path for the other to work in

(see Fig. 3). Now, with an ordinary flat

chisel, it is impossible to cut out the hole

as left by the round nose. If you tilt the

chisel across the hole sufficiently to get

the edge to cut at side m, you'll bear hard

on the opposite side h, which won't im-

prove its appearance. In fact, you must

have a side chisel, for with the ordinary

proportions of depth to width in a key-

way, an ordinary flat chisel would only

cut the side for a fraction of the depth.

B^ a skillful use of chisel Fig. 2, you can

leave yourself a minimum of tiling to do.

In cutting out piston rod key-ways, one

is not of course particular to a nicety

how the crosshead sets relatively to the

piston. What I mean is, that, granting

the hole is marked ofif as you want it, you
needn't check your work as you go along;

if you work to the original scribed lines

you'll be near enough. But with valve

stems it was different. Fig. 4 shows

the arrangement used on the engines in

question. B is the valve spindle, as it was

called, keyed into the guide A. (The part

D of the guide works inside the motion

plate, a casting acting as a stretcher,

riveted or bolted in between the two

frames.) The link block is pinned into

the jaw C. Now, the face F of the valve

yoke requires, of course, to be "fair" with

the jaw C, so as to ensure this face and,

therefore, that of the valve itself being

perfectly vertical when in position. (Fig.

4 is a view from above, the valves work-

ing upright in the steam chest.) It was

simply a matter of personal pride to key

the guide B on so that it did not want any

coaxing or faking to get it true with A
when keyed up. I have in mind the fol-

lowing:

After the job was done it was sent into

the erecting shop. Now, there is always

a certain amount of play in the valve yoke,

even -when newly fitted, that will allow

the valve to adapt itself to the port faces

even if the yoke does not stand quite ver-

tical. But there was nothing to prevent

the erectors coupling it up on the bench,

as in Fig. 4, and trying it over with the

winding strips. Of course, for the job

to be right, A and B ought to stand dead

fair with each other (that is, the face F
and th« jaw C); if not, a kick might be

raised, and sometimes, as you well know,
foremen and others can't see when a

thing is not wrong enough to do any

harm. And besides, in keying the stem

up as above mentioned, the erector would
simply drive B on to A about square, and
then rely on the key bringing things just

right. Knowing this, we acted accord-

ingly. In the preliminary stages we used

a spare key, a full 1-32 inch thinner and

'A inch narrower than the proper one.

thus leaving ourselves something to work
on in B; for if once you got the hole in B
large enough for the standard key, and
then found it was a bit out of square,

matters could not very well be remedied.

Of course you could file out either A or B

to allow them to come round as required,

but that wouldn't pass muster with the

erectors. They couldn't be expected to

monkey around, looking for the right

position before keying up. You could do
one other thing— file both A and B out

and put in a thicker key, but then it

would not interchange with others of the

same class. This method is therefore out

of the question. The idea of making B
hot and setting it round may perhaps

occur to some of the younger readers,

but they can dismiss that at once. This

is. in fact, one of those cases where you
mustn't get wrong. It is an interesting

little job to key-up these two parts, so

that the cotter shall be a neat fit in both

of them, and at the same time the two
shall always draw up true with each other.

By the bye, I may perhaps mention one

little item that saves one's back on a job

of this kind. The winding strips are used

pretty frequently, and to avoid the con-

sequent stooping down to take sights, I

used a spirit-level on top of the strips.

You needn't trouble about the stem be-

ing set dead level in the vise, of course;

you simply notice where the bubble stands

on each strip every time. This practice

saves trouble and is much more accurate

than sighting with the strips themselves.

A "bra' Glasgie mon frae Neilson's" it

was who put me up to the wrinkle. When
the set in the valve spindle is such that it

is desirable to put strip in the jaw C, ob-

serve to keep it up in the neck, away from

the wear of the link block. Always stick to

one of the original surfaces, for whenever
the pin-hole P is rebored or lapped out,

the outer surface of the jaw is the one

that will be worked to. The strip b is laid

on the end of the yoke, because any local

inequality (a small hollow or the reverse)

on one of the narrow sides F would throw
the thing out considerably, whereas the

continuous bar of metal forming the end
of the yoke is a reliable guide—first run-

ning your file over it, of course. As re-

marked, I always used an old key nar-

rower and thinner than the standard, for

both piston and valve rods. All corres-

ponding keys and pins for engines of same
class and build were of the same size and
taper, which uniformity was supposed to

be maintained during repairs. By the

bye. did you ever try chalking one of your
strips when taking a thing out of wind-
ing; if you chalk the top edge of the far

strip, you'll find it a great improvement.
When keying a new guide A on to an

old spindle B—a job seldom occurring;

generally for a flaw in the jaw C—a little

care is required to mark it off correctly,

as will be evident on consideration. When
B is new, you can mark it off directly

from A, but you can't mark A off in the
same manner from B. You've got to go
to the laying-off table with your scribing-

block. In such a case it is as well to drill

the holes a good 1-32 inch small, so as to

have something to work on. It was, I

may remark, a point with us to have a

clean hole when finished—no drill or

chisel marks. True, the engine would

run just the same, but it looks bad and

lessens one's reputation for workman-
ship among his fellows.

I would always put a taper hole C in the

socket of A in any job of the kind that I

was designing (Fig 4). This makes it an

easy matter to start the spindle when re-

quired, without having to knock the end

of the socket all to smithereens. Of
course, when stripped in the shop or

roundhouse, there are plenty of pins to

hand; but if the engineer ever wants to

uncouple on the road, he's sure not to be

able to lay his hand on one—albeit the day

before he may have been rolling in them.

The pin should be made the same as that

at /", using the same reamer. The engi-

neer then merely knocks p out and inserts

it at C, thus unshipping his stem with-

out any difficulty. I think the neatness of

this arrangement will compare favorably

with that sometimes seen over here, in

which the socket of the valve rod is made
nearly twice the normal length, so as to

admit another key-way behind the end of

valve stem, atC. The engineer knocks

out the working key and inserts it at C,

starting the valve stem as before men-

tioned.

The foregoing remarks may possibly

interest some, as showing how things are

done in "foreign parts;" they may also

give a pointer or two to the "young 'uns."

H. ROLFE.
Scranion, Pa.

@ i i
Cylinder Clothing.

Editors:

Your editorial on the clothing of cylin-

ders to prevent radiation is timely—in

fact, will always be timely, until some-

thing more effective in this line is done

than is the case to-day.

Steam jackets are out of the question

as a practical solution, owing to compli-

cations of piping for both supply and

drainage, and the fact that few engines

make more steam than they can use to

advantage in the cylinders.

Hot air or gases from the smoke-box

is an alluring solution, but has always

been disappointing. Looks as though it

ought to work, but never has—satisfac-

torily. Mr. F. F. Hemenway's experience

with that scheme, the ideas of Mr. George

Richardson (of balance-valve fame), make

interesting and profitable reading.

This leaves one way open to secure bet-

ter results, and that is to pay more atten-

tion to the clothing of the cylinder with

a good non-conducting material, such as

asbestos, hair felt, or even thoroughly

treated wood. Too many builders, even of

stationary engines, pay little or no atten-

tion to this, and I have seen a compound
pumping engine, with steam jackets, yet

with practically no clothing outside the

jacket, leaving a larger area for conden-

sation than presented by the cylinder

itself.

One instance of the successful use of

wood comes to mind in the case of a com-
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pound (stationary) carrying 120 pounds

of steam. The lagging was got out of

2-incli thick pieces, which were carefully

dried and then thoroughly soaked in Un-

seed oil. It was well fitted around the

cylinder, and after binding in place was
thoroughly painted. A sheet-steel cover

finished it, and with 120 pounds of steam

the outside was cool enough to lay your

face against without leaving a piece of

skin as a memento.

Steam at 120 pounds is 350 degrees, at

200 pounds, 388 degrees (appro.ximately).

If this lagging will answer for the former,

a little better one, preferably of asbestos

blocks, formed as the different makers

of the room opposite that shown in the

photograph, in neat frames, are the sev-

eral plates issued by the Westinghouse

Air-Brake Company with their book of

instructions. In addition to these is a

diagram showing the operation of the

A. J. Pitkin's intercepting valve and gear

for a Schenectady compound locomotive.

At present our air-brake plant repre-

sents two cars, although it is the inten-

tion to add four more in a short time.

One of the gages shows the pressure in

the main reservoir and train line, while

the other gage shows the pressure in

auxiliary reservoir and brake cylinder. A
close inspection will show the arrange-

tachments; and in response to a similar

request, the Locomotive Engineering

donated several educational charts, of

which No. 5 is a great aid to a compre-

hensive understanding of the automatic

brake, and last but not least, in an educa-

tional sense, is the valve-gear model.

There are two separate valve gears; one is

the ordinary slide valve, and the other the

Stevens gear, and with the aid of this

model the Southern Pacific has more
engineers who can, if necessary, set their

own valves than any other railroad in the

United States.

Los Angclfs, Cnl.

W. H. RUSSHI.1,.

sot rilERX PACIFir IXSTRUCTIOX ROOM.

form it now, would keep the cylinders

of any locomotive cool—and not by dis-

sipating the heat, but by keeping it in

where it belongs.

It seems as though this was one point

where a little saving is possible, and the

little savings count.

Cami/i-n, N. J. R. E. 'Marks.

^ s i
Southern Pacific Instruction Room.
Editors:

Herewith I hand you a photograph of

the interior of an instruction room just

completed by the Southern Pacific Com-
pany at Los Angeles.

The room is 19 by 29 feet, well lighted

and well supplied with settees and chairs

for the comfort of the nn'n. On the sidr

ment by which the action of the quick-

action triple valve is shown—the sectional

model attached by ;4-inch steel rod to

working triple.

.'\bout the time we begjin to fit up the

instruction room, I wrote to several of

the railway supply houses telling them

what we were doing, and asking if they

had anything to contribute, either as an

exhibit or for instruction. Only two of

them responded—the Crosby Steam Gage
Company donating the duplex brass gage

shown on the left, the dial of which has

been cut so as to show the interior work-

ing of the gage, and the Nathan Manufac-

turing Company donated the sectional

model of their sight-feed lubricator.

C'luipped with patent circulating valve at-

Toronto railway shops seem to have

imbibed the compressed air ideas very

fully, as the results seems to be present

everywhere. At the Canadian Pacific

Shops, Toronto Junction, wliitewash is

freely used and light shops are the re-

sult. Air hoists and tools are also used

and seem to he growing in favor. It's a

good sign.

i S S

The Builders' Iron Foundry, of Provi-

dence. R. I., have issued a neat little

standard-size catalog of their grinding

and polishing machinery. It shows quite

an extensive line of goods wliich are used

in both shop an<l foundry, and bright sliop

men ouglit to be fiiuiliar with it.
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Forced Draft for Boilers.

The use of forced draft for increasing

tlie steam-making capacity of boilers is

extending very steadily in Europe, and

those who have had experience of this

method of stimulating the fire in furnaces,

speak very highly about its advantages.

Various systems of forced draft are in use

on many first-class steamships, and boiler-

users of all kinds are beginning to investi-

gate the merits of the different systems.

They may loosely be divided into two

methods—one puts extra air pressure upon
the whole boiler room or stock hold; the

other puts extra pressure upon the ash

pit or ash pan. The pressure above the

atmosphere varies from ^-inch to 2-inch

column of water. The highest of these

seems very light, but it creates a remark-

ably fierce draft. When the system is ap-

plied to closed ash pits or pans, the local

heat is so intense that water has to be

used to prevent the grates from melting.

It is not quite comprehensible why
forced draft applied under the grates

should be radically better than draft in-

duced by a chimney of proper propor-

tions; but the steam-using world seems to

be coming to the conclusion that it is,

when applied to plants for which it is

suitable. The advantages of forced draft

may be due to superior means of adjust-

ment. There is so much diversity and

conflict of opinion about the proper pro-

portions of chimneys, that many boiler

plants must suffer from too great or too

contracted chimney capacity.

It seems certain that, with forced draft,

coal can be burned of a much inferior

character to that which would make the

same volume of steam under induced

draft. This was shown about twenty years

ago in the power plant used by the Phila-

delphia & Reading Railroad, at Reading.

By using forced draft, they were able to

burn the poorest kind of anthracite refuse,

but they could not make any steam with

it when chimney draft was depended on.

When any improvement, new method
or new attacliment has been successfully

applied to a boiler plant, we soon hear the

question asked. Why do they not apply

that improvement to locomotives? We
have within the last few months had this

question asked repeatedly concerning

forced draft. Several of these systems

are patented, and consequently have a

stimulating force behind them which ne-

glects no field where success is probable.

From what we have seen and heard about

the working of forced draft on marine and
stationary boilers, we hardly think that

tile locomotive offers a good object for

the application of forced draft. It may
not be known to those who are recom-

mending forced draft for locomotives, that

the system was repeatedly used on early

locomotives, and that it was only aban-

doned when even its warmest friends were

compelled to admit that the draft created

by the exhaust steam passing up the

smoke-stack was more efficient for steam-

making than any form of forced draft

devised by the ingenious engineers who
took the lead in making the locomotive a

practicable and efficient means of motive

power.

When the Liverpool & Manchester

Railway Company, in 1S29, offered a prize

for the best locomotive, Ericsson, the

famous engineer, entered an engine for

competition, in which steam-making was

stimulated by means of a fan that drove

air under the fire. An accident to the fan

when the speed trial was being made,

ruined Ericsson's chance, and let the

"Rocket" take the prize and become
famous. In spite of Ericsson's misfortune,

various pioneer locomotive builders in

Europe employed forced draft for a time,

and the mechanical department of the

Baltimore & Ohio made fan-created draft

fairly successful. There are men still liv-

ing who remember seeing the old Grass-

hopper locomotives of the Baltimore &
Ohio using forced draft, and the pictures

of these pioneer locomotives show the

fan used for creating draft. The only real

advantage of forced draft for locomotives

was that a size of exhaust pipe opening

could be used that practically eliminated

the drawbacks of back pressure in the cyl-

inders. With a well-designed and prop-

erly operated locomotive, back cylinder

pressure causes very small loss of efii-

ciency, and passing the exhaust steam

through a restricted opening is a very

simple means of creating smoke-stack

draft. Induced draft as used in a loco-

motive is radically different from the in-

duced draft created by the smoke-stack of

a land boiler plant or that of marine

boilers. The land or sea boiler chimney

is an unyielding article which cannot be

changed to suit different demands in the

volume of steam to be generated. The
locomotive draft appliances, on the other

hand, change automatically to suit the

demand put upon the boiler by the cylin-

ders. The greater the volume of steam

passed through the cylinders, the greater

will be the draft employed to generate the

necessary supply. On this account the

patentee with a model of a new forced-

draft apparatus in his grip will find a cool

reception when he recommends it for use

on locomotives.

How Shop Economies Have Been
Effected.

To the average shop manager, the

problem of how best to increase the out-

put without additional help, is sometimes

a difficult one to solve, made so in nearly

all instances by the antiquated facilities

with which to keep up the work. This is

true of the average railroad shop, which

if brought to the consideration of methods
evolved by manufacturing plants that could

not live under like conditions, but would
be forced to schemes looking to the low-

est possible cost of production in order

to stem the tide of competition, then

would a pencil of light show through what

had appeared to be an opaque situation.

A shop is simply a shop to an ordinary

stockholder, and all equipments look

alike to him as a means of landing a divi-

dend. If, then, the appropriation for

lubricating the wheels of the plant grows
smaller and beautifully less month by

month, from the various causes known
to the railroad man, the latter is in pre-

cisely the same fix as his brother man-
ager of the private shop when he felt the

keen fangs of the competitor knawing at

his business. Under the circumstances,

any request for better facilities are worse
than futile, and the only recourse is to

make the most of those at hand by im-

proving on their best records. That this

can be done will depend on the degree

of talent brought to bear in the case.

First, attention must be given to the

way tools are manned, and. second, to the

way they are handled. If a man is of the

genus hustler, and has a disposition to

get results, drawn to the same scale as his

ability, the combination is complete for

making a correct start, because such a

man will not use diamond-pointed tools

or feeds of a microscopical character;

neither will he use a backing belt when
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cutting a thread, for he knows how to

bring the carriage back and drop the nut

in on the feed screw so as to "catch the

thread" being cut, no matter what pitcli

he happens to be interested in at the time.

These are all minor points in saving time

and therefore worth some thought.

As a rule, too little consideration is

given to the removal of stock in a rail-

road shop. To get a banner performance

out of a tool, it is necessary to rough out

the job as quickly as possible. Depth of

cut is as important as wide feed, and a

combination of these two factors will

soon reach the limit of the machine's ca-

pacity; but in the case of close forging to

size, as is found in work turned out by

the smith that is master of his art, or

again, on forgings bought by the pound,

in which case the stock to be removed is

only sufficient to clean to size, then the

cut factor is eliminated, and the matter of

feed only requires attention.

With tools of the proper shape, the feed

question solves itself, and does it most sur-

prisingly when pushed to the pulling

limit of the belt by the man that is not

afflicted with any feeling of tenderness for

the machine. The same care given to

finish cuts also helps out in the saving

scheme, for when a wide-nose tool is used

on a job. it leaves a true and workman-

like finish as no other method can, simply

because it gets over the surface before the

cutting edge has had time to dull itself.

These ideas are worked out in contract

shops, where the value of time is fully

recognized, but they too seldom find ex-

pression in a railroad shop.

In the matter of shop small tools, under

which head come taps, dies, reamers,

etc., they are often made in the belief that

they are cheaper than when purchased

from the manufacturer of these goods.

There is no mistake that they are cheaper

—in quality, and that they cost more in

the end, no matter how the expense ac-

count is manipulated. The collection of

broken and maimed tools of this kind

bears witness that an error was made, and

the same holds true of twist drills. There

are few shops that can afford to build these

tools, because a better tool for the money
can be purchased from the specialist, and

a loss here must be balanced by a saving

in some other direction in order to make
that thin appropriation for expenses cover

the ground intended. Among other

means to assist in the accomplishment of

the same, thing may be mentioned the

massing of all machine tools of a kind

—

get them together. Put in rope drives

to get power around corners, if electricity

is not available, and first of all, although

last here, it is absolutely necessary to have

efficient supervision, as that is the only

way to prove that time is money, and that

too much of it goes to waste in the aver-

age shop. Shop economies have been

worked out by attention to the few details

noted, and to an e.xtent that would sur-

prise most people who think they have

touched bottom with a poor equipment.

The Enelneer in Car Desifn.

We note from the numerous devices

brought out for the improvement of rail-

way equipment, that cars are receiving a

full meed of attention from those of an

inventive turn. This betokens a healthy

condition of things, and gives us the right

to hope for tangible results in the future

development on correct lines, of many car

details that too evidently need a change

of form or material to properly and eco-

nomically perform their part in the pres-

ent scheme of transportation.

Cars are passing through exactly the

same critical experience in their evolu-

tion, that the locomotive has seen, a lot

which is essential to the attainment of

the desirable end of making car design

the work of the engineer. This period

has only just been passed by the locomo-

tive and we know with what results, and

the car question when treated on the

same rational basis will yield returns fully

as valuable in their way. This is more
especially true of steel construction where

the designer with the instincts of an engi-

neer may dally with the principle of mo-
ments to some purpose, and produce a

vehicle that will satisfy every requirement

of the test of an engineer's skill.

It is only about five years since inde-

pendent action of any importance has

been shown in the design of cars. Up to

that time, the same dismal attempts at

copying some men's failures, was about

the extent of exploits of the kind, and it

is about the same length of time that any

attention whatever was bestowed on the

subject of reducing dead weight to the

lowest possible limit, the bearing of

which on the score of economy in train

operation was not as plain at that time

as it has been made since, by that con-

vincing demonstration, the car itself as

an object lesson.

The weight of minor details is as po-

tent a factor in this reduction, as is that

of the superstructure itself, and the judg-

ment must be a trained one to specify

. where the pruning can best be done in

order to reduce these parts to their low-

est terms and yet retain the requisite

strength. This judgment must be a com-

bination of the practical with the theo-

retical to be of most value, as for an ex-

ample, we may take the case of a heavy

cast-iron post pocket, center plate, or

side-bearing. All of these may be de-

creased in weight without the use of a

pencil, by a wise choice of material, be-

cause the parts are in compression. On
the other hand, if an attempt is made to

cut down the size of post and framing

rods, carlin bolts or truss rods without first

calculating the stresses they are called

upon to resist, disaster is likely to re-

sult.

In the latter case as in the design of the

car body is where the engineer is found

worthy of his hire, for the reason that

lesser material will be paid for and less

weight will be hauled per unit of load.

The cfifect of this svstem is more and

more apparent in the newer cars and

shows clearly the percentage of engi-

neering ability brought to bear in their

design.

Haster mechanics' Wire Qage.

People who have anything to do with

the ordering of sheet metal, wire, tubes

and other articles less than a quarter of an

inch in thickness, have experienced no

end of trouble by the orders being given

for the thickness to be in terms of the

number of a certain gage. As there are

five or six recognized gages, and as the

numbered dimensions do not agree, the

result is that mistakes are very common,

and delay, annoyance and expense result

Some years ago the Railway Master Me-

chanics' Association appointed a com-

mittee to investigate the matter of wire

gages, and to propose a remedy, if prac-

ticable. That committee entered very

heartily into the work and succeeded in

obtaining the co-operation of the Amer-

ican Society of Mechanical Engineers.

The Master Mechanics' Association com-

mittee, after much careful labor, made a

report recommending a gage having posi-

tive divisions of the inch expressed in

decimals. The gage has slots which are

used for measuring the material. The

Master Mechanics' wire gage was en-

dorsed by the American Society of Me-

chanical Engineers and by the principal

Association of Sheet Metal Makers. After

establishing the gage as a standard, the

Railway Master Mechanics' Association

arranged w-ith the Pratt & Whitney Com-
pany, Hartford. Conn., to manufacture the

gage, a precaution deemed necessary to

guard against the inaccuracies of ordin-

ary tool-room manufacture.

We apologize to our readers for repeat-

ing that page of ancient history, but we

rewrite it because many of the people who
helped to establish that standard gage ap-

pear to have forgotten about its existence.

They continue to order tubes, sheet iron,

etc., to conform to some number of Bir-

mingham, Stubbs or other ancient gage,

just as calmly as if nothing had been done

to remedy the confusion that these old

gages caused.

One of the most fertile subjects of dis-

cussion at meetings of railroad officials is,

"Methods of Etlucating the Lower Grades

of Railroad Men." We believe that busi-

ness would not suffer if a little attention

was directed to educating the higher offi-

cials in methods calculated to save the

company's money. Standards are estab-

lished so that uniform practice will reduce

the cost of production and facilitate re-

pairs. Master Mechanics and Master Car

Builders talk beautifully and eloquently in

meetings about the advantages of stan-

dards, and think no more about them until

next time there is an opportunity to make
their voices heard. Their position is al-

ways like that of a cross-road finger-post.
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which points the way it has no intention

of following.

Let us conclude by suggesting that our

mechanical men turn to the end of the

annual reports of their associations occa-

sionally and read over the standards. They
will find a standard wire gage among
them.

Locomotive Design,

Our cousins on the other side are still

looking for some of the reasons why their

trains are late, and incidentally compar-

ing their engine performance with our

own in heavy haulage as well as fast work.

In casting about for a possible solution

of the fact that the American engine is

superior to others in point of economy

for equal work done, the matter of heat-

ing surface is very generally discussed.

and the bearing it has on the e.xercise of

energy over long fast runs.

The advantages of large wheels for such

service are also gravely handled, as was

the case a few years ago in this country,

when the speed schedule was sharpened

up and the train weight increased, at

which time our present giants of the rail

were in the dream stage, and when the

small wheel was the only way to realize

the tractive force necessary to haul the

assigned loads, with the light power in

use at that period.

The suggestions of some of these writ-

ers, who, commenting on th« confusion

incident to individual design, and therefore

advocates of centralization, are certainly

humorous when viewed from the vantage

point of the devoted ones that are doing

all in their power to stem the tide of un-

sought advice from the uninitiated, which

only intensifies the very thing they seek

to avoid. Among some of these we note

that it would result in an improved con-

dition of motive power, if the character

of service to be performed, together with

a limit of weight and fuel and water con-

sumption, were specified—all other par-

ticulars being left to the builders.

If there is any one thing that could

possibly result in failure to produce eco-

nomical results, it is the placing of loco-

motive design on a commercial basis. It

might prove a boon to the builder, but it

would be a bane to the purchaser, simply

because there would be an end to the

standardizing of parts, and maintenance

cost would increase as a result, not be-

cause of the incapacity of the builder to

produce a machine to give the highest

economy, but for the reason that the head

of the motive-power department has not

been allowed to name details that are

absolutely essential to the proper upkeep

of the power, under conditions peculiar

to his line. This is one of the most seri-

ous handicaps the head of this depart-

ment is forced to face, and. fortunately

for him and his road, it is passing here;

and it is also coming to be understood

that other engineering departments can

be of more use to a railroad company in

their own legitimate field than in loco-

motive design.

The fact that the American superinten-

dent of motive power has designed the

magnificent machine that gives the three

prime requisites in locomotive design,

namely: power, speed and economy in

performance and maintenance, furnishes

all the proof needed that he is able to

cope more intelligently with the problems

of his department than can officials of

other departments who are usually

equipped with nothing but an overween-

ing desire to run everybody's business ex-

cept their own. There is good ground for

the opinion that it is interference of this

character that often prevents satisfactory

results in motive-power affairs, rather

than want of ability in the presiding

oflicer.

i i i
Motor Carriages.

A few years ago the engineering world

seemed to have suddenly discovered that

the building of railroads and other elabo-

rated methods of transportation had led

to the neglect of what could be done on

common roads. The bicycle had demon-

strated possibilities of fair speed on com-

mon roads, and that suggested the use of

power-driven light vehicles that might

outrun the bicycle and carry several per-

sons, without the expenditure of any labor

on the part of the riders. The idea was

quite alluring, and an epidemic of motor

carriage inventing passed over several

countries. France was worst infected, and

took very kindly to the malady. We re-

member reading the prediction that

France was going to enjoy the glory of

giving to the world motor carriages that

would be as popular as bicycles and as

useful as railway trains.

During a recent ramble in Europe, we

have been looking for the motor carriage

that was to perform such wonders: but

its growth seems very feeble, considering

the noise that arose on its birth. Motor-

cab companies have been formed in sev-

eral European cities, and makers of motor

carriages are numerous, but their product

seems to be met as rarely as the chainless

bicycle. In the course of a day spent

lounging about the streets of Paris, look-

ing for sights, we saw five motor car-

riages and two delivery vans driven by

motors. We saw one in St. Petersburg,

three in Vienna, quite a number in Lon-

don and a few in other large British cities.

They have not yet, however, become com-
mon enough in any city that the people

do not turn and look at them as they pass,

in the same way that they stop to look at

an elephant going through the street.

When the first attempts were made to

design a practical carriage motor, the

power most commonly selected was steam,

and some highly ingenious work was

done in making light boilers with the

maximum of steam-making capacity. Gas,

petroleum and electricity were the rivals

of the steam-engine motor. From all we
could learn, the gasoline motor and a

motor driven by electricity carried in

storage batteries are now the most popu-

lar. Both kinds have their strong and

weak points, but the indications are that

they will continue as rivals for years to

come. The objection raised to the petrol-

eum compound as a power producer is its

smell. Its friends say that there is no

more smell from a petroleum engine than

there is frorn a pair of horses, and they

have numerous objections to urge against

the electric motor. The storage batteries

are said to be too heavy, and a rider on

an electrically-driven motor carriage can-

not go far from an electric plant without

danger of being left in the country with

a dead machine.

Inventors are still working on the per-

fecting of these motors, and every year

will doubtless see new improvements in-

troduced and leading defects overcome.

At present the most formidable obstacle

to the rapid introduction of the motor car-

riage is the high price demanded for it.

What may be considered a first-class mo-
tor carriage similar to the Winton shown
at the railway mechanical conventions at

Saratoga in June last, costs about $2,000.

Only half that price is asked for the Win-
ton motor carriage; but even that sum
can be spared by only a small proportion

of people. Scarcity of the wherewithal to

buy the vehicle is, however, the chief

cause for so few of them being in use.

Relation of Bolsters to Side Bearings.

The very intimate working relations be-

tween side bearings and body and truck

bolsters, make a consideration of either

one of these practically an invitation to

go over the status of both, and this is

becoming more evident as the fact is

forced to the front that something must
be done either to produce a bolster strong

enough to sustain its load alone, or make
a compromise and let a part of it be car-

ried on frictionless side bearings. There

is nothing specially new about this situa-

tion, it being simply up for discussion

again among the car stock subjects, but is

assuming greater importance with the in-

crease in size of freight equipment.

Those having light bolsters to maintain

are in general the best advocates of dis-

tributing the load on side bearings hav-

ing a low resistance: such bearings are

said to be in use. but there is no authori-

tative data on which to base an estimate

of their efficiency. Without a knowledge

of the resistance caused by such bearings,

the case is simply one of conjecture as to

the amount of energy going to waste in

order to hold a train equipped with them

up to speed on curves. This uncertainty

does not exist where the load is on the

center plates, for the truck is normal to

its path, and flange friction is then at its
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miniimim, a condition necessary tu eco-
nomical use of the locomotive's tractive

effort.

There is an opinion held by some, that

there are insuperable difficulties in the

way of getting the proper stitTness in bol-

sters to keep the load on the center plates,

because of a limit set for the hight of

draw-bars; but it is an erroneous one, for

bolsters need not necessarily be made on
old lines in which both members are un-
der the sills. Such construction of

wrought iron could be made barely rigid

enough for a 40,000 capacity car with the

depth available, as everybody knows who
has given the matter any thought. There
are no difficulties in the way of placing the

top or tension member above the sills, and
thus have a depth commensurate with the

increased demand for stiffness, besides

having a bolster that is reasonably light

for its capacity.

In the latter connection, attention is

called to the advantages of locating the

truss rods at their intersection with the

bolster, at a point as near the center as

possible, and thus reduce the lever arm
of the load deposited by them on the bol-

ster, as explained more at length in our
issue of November. 1897. Bolster possi-

bilities are by no means at an end, as the

good ones in steel already made will at-

test, and those who have them do not

favor the distribution of load over center

plates and side bearings; while, on the

contrary, those not so fortunately situ-

ated look on such distribution on rollers

as the easiest way to overcome what has

developed into an evil of considerable

magnitude.

A Roller Bearing Journal Box.

Some of the new patented devices in-

tended for use on cars evince the same
old shadowy perception of what is

needed, as the most vague productions

heretofore brought out. Prominent
among these is an attempt at a roller

bearing journal box.

There is no one to say nay to any im-

provement of the car journal bo.\, for it

is a field fertile enough for further investi-

gation, but strange it is that there is very

little cflfort expended in a direction that

would give substantial returns for improve-

ment of it, therefore, the prospect of ever

realizing on the mental labor involved in

the improvement of the box on the lines

noted, is of the most attenuated charac-

ter. In this instance, a box of the usual

form is simply a receptacle for holding a

series of rollers whose length equals that

of the journal, and aflfords a good ex-

ample of the crudest possible application

of rollers to a car journal.

It is simply a case of juggling with

facts, to call anything an invention that

is only an imitation of what has long
since been cast aside as impracticable for

use in the form cited, in which there is

no provision made to hold the axis of the

1 oilers in alignment with that of the

journal, without which restraint the de-

vice is worthless. The roller bearing is

successfully used in reducing frictional

resistance in heavy machinery, and there
is no good reason apparent why the same
thing cannot be done for the car journal.

A misapplied Term.

The word progress," literally taken in

its general acceptation, means to advance,
and being fully alive to that understand-
ing, we have been agitating all the con-
volutions in both lobes of our thinking

mechanism, in the attempt to find the

excuse for the application of the word to

a main rod we inspected, not long since,

on a new ten-wheeler which was coupled
on its train and ready to pull out. This
rod had a strong family resemblance to

main rods on that type of engine, except
in one particular, namely, the shape. This
rod was parallel—same depth at front end
as at the back, and was therefore a strong-

ly marked remove from the shapely rods

of a tapered section such as we had been
accustomed to. "That's a fine-looking

machine," we ventured to intimate to the

engineer, as he ran a piece of waste along
the snout of his oil can. "Yes," was the

courteous reply; "and she is as fine as she

looks, and probably represents the best

progress in locomotive design." With
a yearning after some light on that main
rod, we mentioned the fact that it ap-

peared like a strong job. "It is a rod that

won't give out on the road; you can see

it's as strong at one end as at the other."

This was too plainly in evidence to file an

exception on, and as our thoughts re-

verted to all the schemes that had been
worked out to reduce the weight of re-

ciprocating parts, we could not help but

think that there was a superabundance of

material in the front end of that rod, and
just how we are to fit the word "progress"

to it is not quite clear.

Where Technical Graduates Have
Missed a Uood Thing.

Within the last few years electric

lighting plants and refrigerating plants

have been introduced into all transatlan-

tic steamships. This has brought into

use a great deal of machinery that the or-

dinary engineer does not understand very

well. It would naturally be supposed
that caring for that kind of machinery
would provide positions for graduates of

technical schools, and we have been very

much surprised to find that few, if any,

technical school graduates have positions

of this kind. They are nearly all filled

with handy men from the engine-room
force who have had ambition, intelligence

and perseverance enough to learn the

technical knowledge required to manage
the kind of plants mentioned.

Speaking to a chief engineer of a lead-

ing transatlantic line on the subject, we

were informed that the technical graduate

had been tried, but was found wanting.

He would attend to the plant well enough
when everything was going all right, but

if anything went wrong he was helpless

and would not creep into hot or greasy

places to look for the cause of defects.

And so the practice of looking for tech-

nical graduates to perform duties which

they were naturally well adapted to was
gradually abandoned.

^ ^ g
Making a Perfect Cube.

There is always a period in the career

of the machinist, when he arrives at that

exalted idea of his skill, that no job is too

difficult for him to tackle. This is the

time when his mouthings about dexterity

in the handling of tools, close work and
all that sort of thing, attracts the atten-

tion of the old-timer, and the latter does

not want anything better than a chance

to pull the callow party off his perch. This

he easily does by proposing that the

smart one plane or file up a perfect cube.

"Pride goeth before a fall" in every in-

stance of this kind. It used to be a stock

catch, and probably is yet; but it is a

sure cure for conceit, and never fails to

bring the lesson home, that the handi-

craftsmen are scarce that can produce a

perfect cube. The apparent simplicity of

the undertaking is what embitters the fail-

ure, and any attempt to explain how it

happened only aggravates a bad case.

We know, because we tried it a long time

ago, when we thought the toughest job

would be as clay in our hands, and—well,

it was never explained.

s i i
Change of Address.

When a subscriber changes his address

he should immediately notify this office,

so that his paper may be sent correctly.

We are continually being notified by the

postmasters that subscribers have "moved
and left no address," and it makes un-

necessary work for us both. We want

each subscriber to get every issue of the

paper promptly, and if we are notified

of change of address, it will help make
things more satisfactory for all con-

cerned. Club-raisers can assist by post-

ing us on changes in the addresses of

their subscribers.

i i ^
Both the Street Railway Journal and

Street Railway Rez'iew spread themselves

on their convention number last month.
They were large, so many pages we
couldn't count, and weighed a ton—or

less. Both were freely illustrated and
contained interesting articles on technical

and general subjects. From an artistic

point of view the latter excelled a trifle,

but both were good examples of modern
technical journals. When we consider

the advance that has been made in en-

gravings and press work, we are apt to

wonder what will come next.
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PERSONAL.
Mr. F. W. Gilcreast has been appointed

division engineer of the Lehigh Valley,

with office at Hazleton, Pa.

Mr. I. O. Nicolas has been appointed

master mechanic of the Toluca & Ten-

ango of Mexico, vice Mr. E. W. Knapp,

resigned.

Mr. O. M. Laing, cashier of the Seattle

& International at Seattle, Wash., has

been given the additional duties of pur-

chasing agent.

Mr. Garrett O'Neill, who has been as-

sistant superintendent of the Wyoming
division of the Union Pacific for many
years, has 'resigned.

Mr. W. E. Stone has been appointed

master mechanic of the Detroit, Toledo

& Milwaukee, taking the place of Mr. J.

W. Whitmer, resigned.

Mr. O. F. Jordan, for many years divi-

sion superintendent of the Michigan Cen-

tral at Jackson, Mich., lias resigned to en-

gage in other business.

Mr. C. E. Rickey has been appointed

assistant superintendent of the Alabama
Great Southern at Birmingham, Ala.,

vice Mr. H. B. Spencer, resigned.

Mr. A. F. Agnew has been appointed as

roundhouse foreman on the Duluth, South

Shore & Atlantic Railway at Marquette.

in place of Mr. G. A. Gallagher, resigned.

Mr. W. H. Garlock has been appointed

master mechanic of the White Pass &
Yukon Railway, which is under construc-

tion in Alaska; headquarters at Seattle,

Wash.

Mr. W. O. Sprigg has been appointed

superintendent of the Lehigh division of

the Easton & Amboy Railroad, with office

at Easton, Pa., vice Mr. James Donnelly,

resigned.

Mr. Frank Brown, heretofore assistant

to the purchasing agent of the Baltimore

& Ohio Southwestern, has been appointed

purchasing agent; headquarters at Cin-

cinnati, O.

Mr. H. T. Bentley, foreman of the Chi-

cago & Northwestern Railway Shops at

Belle Plain, la., has been appointed gen-

eral foreman of the Clinton shops of the

same road.

Mr. R. E. Emerson, formerly with the

Mexican National, has been appointed

master mechanic of the Louisiana &
Northwest, the headquarters of which are

at Gibsland, La.

Mr. W. E. Tew has been appointed

assistant superintendent of the Montana
division of the Great Northern, in place

of Mr. J. W. Donovan, resigned; head-

quarters at Havre, Mont.

Mr. H. B. Spencer has been appointed
.superintendent of the Louisville division

of the Southern Railway, with office at

Louisville. Ky., taking the place of Mr.
Geo. R. Loyall, transferred.

Mr. C. M. Stanton, general manager of

the Jacksonville & St. Louis, has also ac-

cepted the position of general superinten-

dent of the Litchfield, Carrollton & West-

ern, vice Mr. T. W. Geer, resigned.

The headquarters of Mr. W. E. Killen,

superintendent of motive power of the

Chicago, Peoria & St. Louis and St.

Louis, Chicago & St. Paul, have been

changed from Springfield to Jacksonville,

111.

Mr. T. W. Geer, superintendent of the

Litchfield, Carrollton & Western, has re-

signed to accept the position of general

superintendent of the Hutchinson &
Southern; headquarters at Hutchinson,

Kan.

Mr. Newman Kline, superintendent of

the Seattle & International, has resigned

to accept the position of superintendent

of the Yellowstone division of the Nor-
thern Pacific; headquarters at Glendive.

Mont.

Mr. F. P. McDonald, assistant superin-

tendent of the Canada Southern at St.

Thomas, has been appointed division

superintendent of the Michigan Central at

Jackson, Mich., vice Mr. O. F. Jordan,

resigned.

Mr. B. S. McClellan has resigned as

foreman of the car-building department of

the Illinois Central at New Orleans, La.,

to accept the position of master car

builder of the Fort Worth & Denver City;

headquarters at Fort Worth, Texas.

Mr. George R. Loyall, superintendent

of the Louisville division of the Southern
Railway, has been appointed superinten-

dent of the Asheville division of the same
system, in place of Mr. W. O. Sprigg,

resigned; headquarters at Asheville, N. C.

Mr. L. D. Button has been appointed

superintendent of the Montana division

of the Great Northern at Havre. Mont.,

in place of Mr. P. Nolan, resigned. He
was formerly superintendent of the Kan-
sas division of the St. Louis & San Fran-

cisco.

Mr. J. C. McQuay. an engineer on the

Missouri division of the Northern Pacific

Railvray, has been promoted to the posi-

tion of road foreman of engines on the

Eastern district of the Northern Pacific.

Mr. McQuay takes the place made vacant

by the advancement of Mr. J. E. Good-
man.

Mr. G. A. Gallagher has resigned the

position of roundhouse foreman for the

Duluth, South Shore & Atlantic Railway
at Marquette, Mich., to accept the posi-

tion of mechanical superintendent of the

Duluth, Mississippi River & Northern
Railway, with headquarters at Swan
River, Minn. On the eve of his departure

he was presented with a very handsome
diamond ring, presented by the engineers

and firemen as a token of the regard in

which he was held by the men.

Mr. James E. Goodman, who has been
road foreman of engines on the Northern
Pacific Railway for several years, has been

appointed general air-brake inspector of

the same road. The office has just been

created, and it is fitting that the incumbent
is one whose proficiency in air practice,

as well as in all the details pertaining

to economical locomotive performance,

should be recognized by the road that has

profited by his services in other fields.

The appointment was effective Septem-
ber 1st.

Mr. James R. Hatmaker, who was for

fifteen years private secretary of Mr. Cor-

nelius 'Vanderbilt, has opened offices in

the Mills Building, Wall street. New
York. He intends to give advice as an

expert upon questions connected with

railroads. We are persuaded that persons

thinking of investing in railroad securi-

ties, or who require advice on matters re-

lating to administration, profitable opera-

tion or reorganization of railway proper-

ties, would receive valuable assistance

from Mr, Hatmaker.

Engineer George Gillen, of the New
York division of the Pennsylvania Rail-

road, died at his home. No. 21 Perrine

avenue, Jersey City, on the loth of Sep-

tember. Mr. Gillen was credited with the

longest term of service of any engineer

on his division, having entered in the em-
ploy of the New Jersey Railroad and

Transportation Company, which was the

beginning of the Pennsylvania system, in

1844. The career of Mr. Gillen was an

exceptional one, in that he never had an

accident in that long experience as an

engineer.

H. T. Higgins, cashier for the treasurer's

office of the Chicago, Rock Island & Pa-

cific Railroad, is dead from burns received

by the explosion of a vapor bathing ap-

paratus by which Mr. Higgins was en-

deavoring to secure relief from hay fever.

The vapor bath had been purchased in the

hope that it would drive away the disease.

In some unaccountable manner the ma-
chine exploded while Mr. Higgins was in

it. The shock was terrific, covering Mr.

Higgins with scalding steam and leaving

scarcely a portion of his body unharmed.

Mr. Higgins had been in the employ of

the Rock Island for eighteen years. He
was fifty-two years old. A widow and

two children survive him

Mr. J. W. Dawson, for the past eight

years superintendent of the K. & M. Ry..

has retired from the service of that com-
pany to accept the position of general

manager of the Kelleys Creek Mining

Company, which will, on October 1st, ab-

sorb all of the mines on the Kelleys Creek

Railroad, which gives it control of four

separate and distinct grades of high-grade

West Virginia coals, with a daily capacity

of 1,500 tons. All consumers of high-

grade coals should communicate with him
at Mammoth, W. Va., before entering

into new contracts.
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EQUIPMENT NOTES.

Pullman's are building hvc passenger

cars for the Baltimore & Ohio.

Pullman's are building eight passenger

cars for the St. Louis & Southeastern.

The Rogers Locomotive Works have

nine engines under way for the Illinois

Central.

The South Baltimore Car Works are

turning out 500 freight cars for the Balti-

more & Ohio.

Barney & Smith have an order for four

passenger cars from the Florida Central

& Peninsular.

The El Paso & Northeastern are to

have thirty freight cars built at the Buf-

falo Car Works.

The St. Charles Car Company are con-

structing one passenger car for the Cen-
tralia & Chester.

The Union Pacific are having one con-

solidation engine built at the Brooks Lo-
comotive Works.

The Arkansas Midland arc having ten

The Union Pacific are having two si.x-

whecl connected engines built at the

Schenectady Locomotive Works.

The Indiana Car & Foundry Company
are engaged on an order for 12 freight

cars for the Mather Stock Car Company.

One six-wheel connected engine is be-

ing built at the Baldwin Locomotive

Works for the St. Louis, Peoria & Nor-

thern.

One six-wheel connected engine is un-

der construction .at the Schenectady Lo-

comotive Works for the St. Joseph Stock

Yards.

The Baldwin Locomotive Works are

building two six-wheel connected engines

for the Leopoldina Railway of Brazil, and

four of the same type for the Central Rail-

way of Brazil.

The Baldwin Locomotive Works have

under construction six-wheel connected

engines for the following roads: One for

the Chattanooga. Rome & Southern; two

lor the Kansas Citv Suburban tielt Line:

up to drivers. Considering the gage of

the track, the engine is quite heavy,

weighing 90,500 pounds, 58,000 being on

the drivers.

The cylinders are 17 and 27 x20 inches.

The driving wheels are 48 inches diam-

eter outside of tires. The high-pressure

cylinder has steam ports 15 x iji inches,

and the low-pressure steam ports are

18 X 2. The inside ports are 254 inches

wide. Allen Richardson valves are used,

and have a travel of S'A inches. The high-

pressure valve has iJ/^-inch outside lap,

and the low-pressure valve J^-inch lap.

Both valves have ^-inch inside clearance,

and they are set with 1-16 inch lead in full

gear. United States metallic packing is

used for piston and valve rods. The en-

gines are noted for their liberal wearing

surfaces. The driving wheel journals are

7x7 inches; main crank pin journals are

514^4 inches, and the side rod journals

314 X 3 inches. The engine truck wheels

have journals 4M x 7 inches. The boiler,

it will be noted, is straight. It is 52 inches
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freight cars built by the Missouri Car &
Foundry Company.

The Chicago & Northwestern are hav-

ing an order of 2,000 freight cars built at

Haskell & Barker's.

The Buffalo Car Company are engaged

on an order for 100 freight cars for the

Delaware & Hudson.

The Murray-Dougal Company are

building six freight cars for the Trinity

Cptton Oil Company.

The Union Pacific, Denver & Gulf are

having six freight cars built by the St.

Charles Car Company.

The St. Louis & Southeastern are hav-

ing five passenger cars built by the St.

Charles Car Company.

The Texas & Pacific are having two

six-wheel connected engines built at the

Rogers Locomotive Works.

The Michigan Peninsular Car Com-
pany are building 300 freight cars for the

Chicago. Burlington i"i; Quincy.

one for the McCloud River; four for Halls

Bay, and one for the Imperial Chinese

Railway.

The Southern Railway has an order for

1,000 freight cars placed with the follow-

ing builders: 200 at the Lenoir Car Works,

200 at the Elliott Car Works, 200 with the

Illinois Car & Equipment Company, 300

with the Ohio Falls Car Company, and

100 with the Missouri Car & Foundry
Company. In addition to these are ten

passenger cars building at Barney &
Smith's, and five passenger cars at Jack-

son & Sharp's.

^ i i
Mexican Interoceanic Locomotive.

The odd-looking ten-wheeler hereby

shown is one of a group recently built by

the Schenectady Locomotive Works for

the Interoceanic Railway of New Mexico.

The road is narrow gage, the rails being

only 3 feet apart, which accounts for the

peculiar arrangement adopted of coupling

diameter, is made of carbon steel, and

carries a working pressure of 200 pounds.

The horizontal seams have butt joints,

sextuple riveted. The firebox is 493-16

inches long, 44?.^ inches wide and 6l

inches deep. The water spaces around

the firebox are 3 inches in front and 2^4

to 3 inches at the sides, and 2^2 to 4
inches at the back. The crown sheet is

supported by radial stays. There are 199

tubes in the boiler, if;i inches in diam-

eter and 10 feet 7 inches long. There are

1,048.53 square feet of heating surface in

the tubes and 81.94 in 'he firebox, making
a total heating surface of 1,130.47 square

feet. The grate area is 15.33 square (eet.

The engines are equipped with Sellers

latest improved injectors. They have two
Crosby safety valves, one of them being

cased. They have the .\mcrican outside

equalized brake on all drivers and West-
inghouse 9'^-inch air pump. They have

Leech's sanding apparatus. Crosby chime
whistle and thermostatic steam gage.
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Air=Brake Department.

Liquid Air, and Some Curious and

Wonderful Facts About It.

Physicists have known for some time

past, that the atmospheric air which we

breathe when placed under great pressure

and the heat extracted from it. is capable

of being reduced to a liquid state. Until

recently, however, liquid air has been a

product of the laboratory, as its produc-

tion requires special machinery, making

it very expensive. Indeed, it is said that

to produce the first ounce of liquefied air

costs an English laboratory $3,000. A few

months ago Chas. E. Tripler produced at

a very low cost, by an improved and com-

paratively inexpensive process in his New
York city laboratory, a considerable quan-

tity of liquid air, ,md succeeded in bring-

ing it within the limits of commercial

utility. Mr. Tripler writes some interest-

ing things about liquid air in the June

number of the Cosmopolitan Magazine,

from whch we draw largely for this ar-

ticle.

To liquefy air, it must be compressed by

thousands of pounds pressure. One cubic

foot of liquefied air represents about 800

cubic feet of atmospheric air. Imagine

the air in a space nearly a sixth of a mile

long, a sixth of a mile wide and a sixth of

a mile high compressed into one cubic

foot, and you have liquefied air. which

is sky blue in color, and weighs 8^^

pounds.

The power which lurks embodied in

this innocent-looking azure cube is ter-

rific. If it were properly controlled and

could be evaporated by the engineer as he

needed it, this cube of liquid, without the

aid of pump or compressor, would easily

supply the air brakes with sufficient pres-

sure to drop the longest freight train

down Tehatchapi, Soldier Summit, Ten-

nessee Pass, Glorieta, Marshall Pass or

Missoula Mountain, with more than

enough to spare to run the Empire State

Express from New York city to Buffalo.

Should the engineer, at the foot of the

grade, attempt to save the remaining

liquid by pouring it into the main reser-

voir and securely plugging the hole, he

would produce an exceeding healthy little

boiler explosion for his heirs to describe

in verse on his tombstone.

Liquid air is very cold, having a tem-

perature of 312 degrees below zero, more

than ten times as cold as melting ice or

freezing water. If allowed to touch the

flesh it will produce a "burn" which heals

very slowly. Raw beefsteak, when im-

mersed in liquid air, becomes frozen so

hard that when struck it rings like a piece

of bell metal. An immersed oyster be-

comes as hard as the oyster shell, and may

be broken into fragments and pulverized
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into fine dust. Fruit and eggs when im-

mersed are likewise affected.

Mercury, which ordinarily freezes at 40

degrees below zero, when immersed in

liquid air, becomes frozen into a rigid bar

resembling a block of tin. A tin cup im-

mediately after being used to dip liquid

air, becomes as brittle as thin glass. Steel

and iron are likewise affected.

Ice dipped into a vessel containing

liquid air will cause the liquid to boil.

Water poured in causes the liquid to boil

furiously, and a cloud of steam to escape.

The water is almost instantly frozen into

ice that is dry as chalk, and is stinging

cold.

During an experiment a little liquid air

was poured into a cup made of ice, and a

steel wire placed in the liquid. Above

the surface of the liquid one end of the

wire protruded, and was touched by a

lighted match. The wire burned brightly,

giving off a pyrotechnic shower of bril-

liant sparks. After the shower, beads of

steel were found in the bottom of the cup.

Thus steel was actually melted, requiring

hundreds of degrees of heat, in a crucible

of ice.

Wool and hair felt, which scorches and

crisps when ordinarily burned, flashes up

like gunpowder when saturated with

liquid air and touched with a flame. It

is not moist or wet like water, does not

dampen the flesh or clothes, only makes

them very cold.

Unlike air under compression, liquid air

cannot be confined in tanks or reservoirs,

but must be held in tubs or other open

vessels. The liquid is constantly evapo-

rating, and the gas must be allowed to

pass off, else it would continue to increase

and cause a terrific explosion. Into a

copper tube about the size and dimen-

sions of an ordinary locomotive water

glass, closed at one end, a little liquid air

was poured, and a wooden plug instantly

driven in. The force of the gas rapidly

evaporating from the liquid was so great

as to throw the plug nearly 300 feet high

almost instantly.

The best form of receptable yet found

for conveying the liquid from place to

place is an ordinary uncovered, or loosely

covered ice cream freezer. Owing to the

extremely low temperature of liquid air,

the insulation of the vessel holding it

must be such as to protect it as much as

possible from the heat of the surrounding

atmosphere, else the liquid will evaporate

rapidly. Even with the best possible in-

sulation the liquid quietly boils and evapo-

rates away. The fact that liquid air when

confined becomes a high explosive, and

when held in open vessels will dissipate,

renders it dangerous and costly. Just

what its commercial future is would be

difficult to predict, but from the present

outlook considerable taming must be done

before anyone will care to trust it.

i ^ ©
Increase in Air-Brake Equipment.

The Interstate Commerce Commission

ha5.just issued a document treating on the

number of air brakes applied during the

past year. It says: "The details as to

equipment on June 30, 1897, show that the

number of passenger locomotives fitted

with train brakes was 9,899, or 83 more

than the preceding year. The number of

freight locomotives so fitted was 18,796,

or 875 more than the preceding year. The

number of switching locomotives fitted

with train brakes was 3.666. The number

of passenger locomotives fitted with auto-

matic couplers was 4.687, the increase with

respect to 1896 being 184. The number of

freight locomotives fitted with automatic

couplers was 4,192, the increase being 819.

The number of switching locomotives

fitted with such couplers was 741, or 147

more than for 1896. The number of pas-

senger cars fitted with train brakes on

June 30, 1897, was 33,078, and the number

fitted with automatic couplers was 32,661,

the increase in the one case being 665 and

in the other 815. The number of cars in

freight service fitted with train brakes was

453,688, or 74,630 more than on June 30th

of the previous year. The number fitted

with automatic couplers was 629.399, in-

dicating an increase of 129,166. Of the

total cars in service 492.559 on J""e 3°.

1897, were fitted with train brakes, and

668,937 were fitted with automatic coup-

lers, the increase for the year in the for-

mer case being 75.237; in the latter,

131.989-"

i i i

It is with the deepest regret that we

chronicle the death of John W. Shannon,

one of the first and foremost air-brake

experts in the country. Mr. Shannon was

a self-made man, having been thrown

upon his own resources early in life, and

worked his way up to a trusted and re-

sponsible position with the Westinghouse

.-Mr-Brake Company. Mr. Shannon's

death was the result of complications

arising from heat prostration. He died in

Buffalo, N. Y.. September loth. He

leaves behind a host of friends who will

be grieved to learn of his death.

One of the best preventatives of flat

wheels is a good, thorough test of air

gages.
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Some Fine Features of the High-
Speed Brake.

Although the high-speed brake was
ilhistrated and described in this depart-
ment about eighteen months ago, an in-

quiry from a correspondent (D. J. M.,

Jersey City, Q. and A., this issue) makes
it necessary for us to further discuss that

device, and bring out some features not

touched upon in the original treatment of

the subject.

Assuming that most of our readers are

Fig. I

fairly familiar with the high-speed brake,

and referring those who are not to page

570, July, 1897, number, we will

proceed immediately to answer at

length the question of our correspon-

dent, who asks why the more compli-
cated form of valve used on the high-

speed brake is necessary, if the small pop
valve does the work satisfactorily, as it

seems to do. In other words, why is

valve A, in Fig. i, necessary, if valve B.

in Fig. 2, does the same work?

-ttiaD

It must be first understood that valves

A and B do not do the same work. Valve

B is an ordinary safety valve to be screwed

into the oil hole of the cylinder of a car

which is unexpectedly and temporarily

placed in a high-speed brake train, to re-

lieve the cylinder of the unusual high

pressure, and thereby prevent wheels
from being ruined by sliding. Valve A
is an automatic reducing valve which, in

an emergency application of the brake,
will permit the cylinder pressure to re-

duce slowly during the earlier periods of

the stop, and more rapidly during the
latter part, thereby producing a high and
slowly reducing pressure at the beginning
of the stop when pressure is needed, and
allowing it to reduce more rapidly to-

wards the end of the stop when less is

needed, and when the tendency of wheels
to slide is greater.

Experiment has demonstrated that to
stop a train in the shortest possible dis-

tance, the brake cylinder pressure must
be high when the speed of the train is

high, and must reduce as the speed re-

duces. It is to obtain this variable brake
cylinder pressure that the automatic re-

ducing valve has been devised. The no
pounds train line pressure of the high-
speed brake, in a quick-action applica-

tion, fills the cylinders with about 85
pounds pressure, which the automatic re-

ducing valve lowers, slowly at first, but
more rapidly as the train approaches a

standstill, to 60 pounds. Thus, at the be-

Brake Cylinder

Pressure

.^ o 1

Y
Exhaust to

Atmospbcit;

.Fig. 3

ginning, we have a braking power of 125

per cent., which reduces in about the same
ratio as the speed reduces, to 90 per cent,

at the finish.

Now let us examine a little more closely

the construction of the valve which so

admirably and unerringly accomplishes

this desirable result and renders it pos-

sible to cut off 450 feet, or nearly one-

tenth of a mile, from the best 60 miles

an hour stop made by the ordinary quick-

action brake.

Fig. 3 is a horizontal section which
shows how brake cylinder pressure enters

at " and passes to chamber d, where it is

controlled by slide valve 8.

Fig. 4 is a vertical section of the auto-

matic reducing valve. Brake cylinder

pressure in chamber d ends on the top of

piston 4, and is opposed by the spring i:,

which is adjusted at 60 pounds. When
the brake cylinder pressure in chamber d
becomes higher than 60 pounds, spring 11

is unable to resist the downward move-
ment of the piston 4 and slide valve 8.

and brake cylinder communication to the

atmosphere is had through slide valve

Locomotive Engineering

Fig. 4

port b and port a in the seat. As soon as

the brake cylinder pressure in chamber d

reduces below 60 pounds, the adjusting

spring II returns the piston and slide

valve to their normal positions, as shown
in Fig. 4, and cuts off communication be-

tween brake cylinder pressure in chamber
d and the atmosphere.

More closely approaching our objective

point, and by reference to Fig. 5, we find

piston 4 and slide valve 8 in their normal
positions. Here the brake cylinder is

either empty or contains insufficient pres-

sure to force the piston and slide valve

downward against the opposition of the

^^J

Fig. 5
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adjusting spring, and bring ports a and h

in register. Consequently no brake cylin-

der pressure can escape through these

ports. If a brake gets less than 60 pounds

in its cylinder, the pressure must all pass

out through the release port in the triple

as usual, for only that in excess of 60

Fig. 6
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dinary quick-action brake. Thus an im-

mense advantage is obtained with the

high-speed brake even in service stops.

In an emergency application of the

brake, the piston and slide valve are

driven down their full traverse, as shown

in Fig. 7. Observe, now, the ports a and b.

The apex of the triangular port b now

covers but a small part of port a, and the

train pipe and auxiliary reservoir com-

bine to produce 85 pounds cylinder pres-

sure, which must reduce slowly to 60

pounds through the restricted passage

offered by a and b. As the pressure re-

duces, the spring forces the piston grad-

ually upward, making the restricted open-

ing larger each succeeding moment until

a full opening is had. Thus at the highest

speeds during the stop, the escape of pres-

sure through the triangular port is slower,

and is more rapid as the piston gradually

ascends and a wider portion of the trian-

gular port is presented.

Another pretty feature to observe in

the high-speed brake is, that during ser-

vice application, when the speed is com-

paratively low, and the danger of wheel

sliding is greater, the automatic reducin.^

valve reduces brake cylinder pressure

pounds escapes through the automatic re-

ducing valve.

We now come to some very pretty and

ingenious features of the high-speed

brake. It will have been observed that

ports a and b are peculiar in form, and in-

stead of being circular, like ordinary ports,

a is long and narrow, while b is triangular

shaped. In the shapes of these ports, and

their relation one to the other, lies the

ingenious feature which enables the high-

speed brake to perform its truly won-

derful work.

In Fig. 6, more than 60 pounds has been

made to pass to the brake cylinder by ser-

vice applications. The piston and slide

valve have descended, and ports and b

are in register, permitting brake cylinder

pressure in chamber d to escape to the

atmosphere through port Y in the back of

the valve and not shown in Fig. 6. Ob-

serve that at this period, when the cylin-

der pressure is just a little over 60 pounds,

the piston and slide valve have descended

less than half stroke, and the largest pos-

•sible opening is had by the wide base of

triangular shaped port b being in full

register with the long, narrow port a,

which permits brake cylinder pressure to

escape to the atmosphere about as rapidly

as the triple valve in service position can

pass it in from the auxiliary reservoir.

Ten pounds reduction in the no pounds

train pipe pressure gives a full service ap-

plication of 60 pounds. If, after releasing

the brakes, a second application of the

brakes should be called for before there

has been time to recharge the reservoirs,

there is abundant pressure yet stored in

the reservoirs to make a second, and even

a third, full service application, and still

leave sufficient air pressure to make an

emer.gency stop equal to that of the or-

BR.\KF. CYLINDER ESCAPE VALVE.

more quickly than in emergency when the

speed is apt to be high, and there is noth-

ing to fear from wheels sliding. Of course,

the difference in port opening, as ex-

plained, largely controls this reduction,

but not altogether, for in an emergency

application of the brakes, the triple valve

makes its extreme traverse, and the re-

stricted escape passage in the automatic

reducing valve is obliged to vent both

brake cylinder and auxiliary reservoir, as

they are then in communication. In ser-

vice stop, however, the brake cylinder

alone is vented, as it is separated from the

auxiliary reservoir by the slide valve of

the triple.

It will be seen, therefore, that the or-

dinary poppet valve, shown in Fig. 2. can-

not perform the function of the cleverly

devised automatic reducing valve of the

high-speed brake.

Cleaners should never remove the pack-

ing ring from the triple valve piston, for

sufficient cleaning can be done when the

ring is left in its groove.

October, 1898.

CORRESPONDENCE.
Repairing Triple Valves and Angle

Cocks.

Editors

:

Having read F. B. Farmer's article on

the "Feed Valve Attachment," which is

certainly information to Air-Brake Men,

I would suggest that, through your col-

umns, some air-brake repairman write us

an article on repairing plain and quick-

action Westinghouse triple valves, con-

cerning the repairs of groove in piston,

how to maintain -standard width of ring,

etc.; what is mostly done with cylinder

when out of round, and diameter larger in

center than at ends, and method mostly in

use for grinding ring in cylinder; also re-

sults obtained from tools used by hand

for truing out slide-valve seats in plain

and quick-action triples.

I have had an experience recently with

a plain triple, which I repaired by'truing

up slide valve and seat; new ring in cylin-

der, and ground plug cock. I tested the

triple on the rack, and found, after sev-

eral attempts, to have bad leaks at ex-

haust port in full release. In service and

emergency the triple was perfect with

soapsuds. I tested the plug cock by plac-

ing two gaskets in triple and turning drain

cup so as to shut ofif port to auxiliary,

moved piston to full release and put

;-2-inch plug in brake cylinder connection

of triple, and found plug cock tight; but

by lapping brake valve, after an 8-pound

reduction, brake cylinder pressure would

hold for a while, and then slowly go up

to 50 pounds by about 5 pounds at a time,

holding a while after increasing each 5

pounds. Would like to know cause of

blow.

.-Mso would like to hear from some

reader on angle cock repairs, how to

\\m

Fig. 7

make best time, what to grind with to

guard against scratches, and what results

are had from machine grinding and

whether speed of machine has anything

to do with the same.

F. G. Shaffer.
Chanihfrshurs:, Pa.
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Coupling for Train Pipe and Signal

Pipe.

Editors:

On passenger trains of the present day

if the train pipe were to become disabled

from any cause, so that the air brake

could not be used on that particular car;

naturally the first thing thought of would

be to switch that car behind, so that the

air brake could be used to get to the

terminal station.

The writer has often thought, how

many engineers and trainmen would

think of any other plan to get in, using

the brake, and not switching the car be-

hind.

The majority of railroads in the United

States are now using the train signal ap-

paratus. Now if each passenger crew, or

passenger locomotive, were supplied with

a pair of i-inch hose, with the train pipe

couplings on the end, and the signal pipe

nipple on the other end, they could be

placed on the signal pipe, and that could

be used for the train pipe on that

car.

The 54-inch pipe being used for a train

pipe, might make the application of' the

brake a little slower, but it would be bet-

ter to go into terminal with the air brakes

working than it would be to lose time

switching the car behind; and another

thing, the pipe might become disabled

between stations where there was no side

track. It is better to go in with a dis-

abled train signal than it would be with

disabled brakes.

There is no doubt that a great many
railroad men will laugh at this idea, by

saying that this would not happen once

in a lifetime, and it would be easie: to

switch the car behind, etc. Now, if it

were to happen only once in five years

on one railroad, it would, seem to pay

that road to go to the slight expense of

an extra pair of hose and couplings of

this kind to each passenger crew.

, Several years ago the writer was in-

structing some engineers and crews on

a certain western road. At that time the

passenger equipment was the old slow-

acting triple valve, with the l^-inch pipe.

Some of the cars were equipped with the

signal, but it was not being used at that

time.

One day we were g/oing down a 30-

mile grade, with a maximum grade of

2 per cent. From some cause the pin

broke behind the tender. The couplings

were stiff, and instead of parting, pulled

the stop cock off of the end of the

pipe.

There was no thread left to screw on a

new cock, and we had no tools to get

the piece of pipe out of the cock. The

conductor insisted on going in without

the brake. But the writer had posted the

engineer and the hose was changed with-

out any trouble, as the pipes were all ^
inch in diameter, and wc went in on time.

H. C. Frazbr.
.S"(:;/ /'> iiiit'isi'o, Cal.

The Retaining Valve Failed.

Editors:

Here is a little story for you. In 1883,

the writer was equipping the freight cars

of a certain western road with the auto-

matic brake. We were running on a

level division where there would be no

use for the pressure retaining valve. The

writer was riding in the caboose, giving

instructions to the trainmen. At that

time the ten pound valve was being

used.

Had explained to the train men the use

of this valve. Had told them it would

not be necessary to use them on this

division, and I thought that I had got

them to understand all their duties con-

nected with the brake.

At the next station there was some

switching to do, and I stood and watched

the train men close stop cocks, uncouple

hose, etc. There were six cars to be

kicked into a side track on which some

other cars were standing. The brakeman

gave the signal, pulled the pin, and got

on top of the cars to set the hand brake,

as I supposed; but the first thing he did

was to turn up a pressure retaining vaive,

and as he found they were not stopping,

went and turned up another one. The

consequence was the cut run down into

the other cars, and there were about 8

draw heads to put in. When the brake-

man got to where I was, he said that those

cocks would not hold ten pounds, would

not hold anything, in fact. After leaving

that station, I commenced at the begin-

ning of my lesson again, and finally got

them to understand when the pressure re-

taining vaive would work.

H. C. Frazer.
Sail Fraiuisio, Cal.

Mr. Farmer's Feed-Valve Gage.

Editors:

I wish to ask you to send me one

of Mr. F. B. Farmer's new gages for the

different parts in the feed-valve attach-

ment that I see in this month's number

in your Air Brake Department.

I think they are just the thing to main-

tain standards.

.Samuki, N. Sevvsey,

A. B. Repairman, B. & M. R.

Lyndonville, I V.

[We cannot supply the gage, and do not

believe Mr. Farmer has had any made ex-

cept the one he uses himself. The meas-

urements are given on the cut, and as

there is no patent on the gage, anyone can

make a gage for him.^elf.—Ed.]

.\t the Nashville convention of Air-

Brake Men, Mr. Thomas Cope, of the

Wcstinghouse Air- Brake Company's

shops, said that when a triple piston pack-

ing ring is once removed at the works, it

is never used again.

A circular from the office of the superin-

tendent of motive power of the Northern

Pacific Railway Company, under date of

August 30th, says; "Mr. J. E. Goodman is

hereby appointed general air-brake in-

spector, with oftice at St. Paul. The gen-

eral air-brake inspector will have charge

of the inspection of all air-brake equip-

ment on engines and both freight and

passenger cars, as well as the instruction

and examination of engine and train men

in the use of the air brake, including re-

porting defects in this apparatus. He will

inspect and check the work of car inspec-

tors and repair men done on air brakes

and attachments, and will also inspect the

work done by shop repair men on all air-

brake apparatus, reporting to the proper

master mechanic matters relating to in-

spectors and repair men. He will visit

each division at stated intervals and ar-

range with the division superintendent

and master mechanic for the instruction of

train and engine men in the knowledge

and handling of the air brake on trains

and engines, and will report the results of

such examinations to the division super-

intendent and master mechanic, respec-

tively. This appointment will take effect

September i, 1898."

g i i

QUESTIONS AND ANSWERS
On Air Brake Sublects.

(go) J. K. H., Plainheld, N. J., asks;

Why is it a train always breaks in two

when a hose bursts between the cars?

A.—It does not.

(91) W. J., Marion, N. J., asks:

How long can the average retaining

valve be expected to hold? A.—The re-

taining valve is only intended to hold the

train in check while the auxiliaries are

recharging, which should be from ten

seconds to thirty or thirty-five.

(92) L. W. K., Truro, N. S.. Canada,

writes:

A D-8 brake valve gives emergency ap-

plication to driver brakes in service stop.

What is the cause? .\.—Either the piston

and slide valve in the driver brake triple,

or the equalizing piston in the brake valve

needs cleaning and oiling.

C93) W. J., Marion, N. J., asks;

Should the brakes in freight service be

applied until whole train has passed over

top of hill? If so, is there not danger 01

its breaking in two? A.—It is better to

get the whole train over the summit be-

fore applying brakes, else the rear brakes

may pull back and break the train in two.

(94) W. J., Marion, N. J., asks:

How would you handle train on hog-

backs and sags in road? A.—Keep the

train either bunched or stretched as neai

as possible at all times, .^void the use of

hand brakes on the caboose and rear cars.

Manipuhite the brakes and throttle so as

to let the slack run in and out as gently

as possible.
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(96) M. C, Bradford, Pa., writes:

I have had trouble with the new main
valve (dished heads) for 8-inch pumps.
I find the rod upon which the heads are

mounted bends occasionally. Cannot ac-

count for it. Will you kindly explain it?

A.—You w-ill probably find your diffi-

culty in the lack of clearance between the

lower end of the stem and the stop in the

center piece.

(97) R. M.. Jersey City Heights, N. J.,

asks:

Are there any objections to the use of

hand-brake staff and wheel at each end of

the freight car? I am told there is a loss

of power in using them. A.—With brake
rigging designed in accordance with M.
C. B. requirements, there is no objection

to a hand brake on each end of a freight

car, and there is no loss of power.

(98) G. S. L., Junction City, Kan.,

writes:

D-8 valve works awful hard; oil does

not relieve it. If I have any number of

cars of air from fifteen to forty, the valve

works beautifully; otherwise it works
hard. What is the cause of this? A.

—

The valve should work as easy with a

short train as with a long one, and vice

versa. Oil the gasket between the key
collar and top cap, and the valve will work
much easier.

(99) W. D., Newark, N. J., writes:

In reference to Question 84, why will

not slack go out back of hand-brake cars

as well as ahead? I would suppose that

when the cars having hand brakes set on
were jerked ahead as the front cars surge
along, that slack behind would run out
also. A.—In making a stop, the hand
brakes need not be let off until final stop is

made. The engineer can release and ap-

ply the air brakes and regulate the stop.

Thus the hand brakes will hold in the

slack.

(100) W. D., Newark. N. J., asks:

I. What percentage of train should have
air brakes on (if handled by air) to insure

even ordinary safety in handling? A.— i.

The percentage varies from 15 to 100 on
different roads, according to the charac-

ter of the road. 2. Could any kind of a

train, either passenger or freight (wholly
or partly equipped), be held down a grade
five miles long, 130 feet to the mile fall,

and stop at foot of hill, all with one appli-

cation? .\.—2. Not without the assistance

of other brakes than air brakes.

(loi) W. D., Newark, N. J., writes:

Referring to Question 85, why would
the wheels having hand brake on part of

time and air brake part of time be more
liable to crack than those having hand
brake on all the time? The hand brake
is usually pretty tight on the latter cars.

A.—When hand brakes are set on air-

braked cars they are usually allowed to re-

main set until stop is made. Thus the

wheels, being subjected to pressure of both
air and hand brakes, will heat more and
be more liable to crack in cooling off.

(102) W. J.. Marion. N. J., asks:

How would you handle train on 140-

foot grade, five miles long, no "let-ups,"

and stop to make at bottom, perhaps?

A.—With a passenger train, catch up the

train soon after pitching over, use all re-

taining valves, recharge on curves where
practicable, keep the train line pressure

near the maximum, and don't try to make
express-train time down the grade. On
freight trains, do the same, as near as

possible, using hand brakes immediately

back of air cars, if any hand brakes are

necessary.

(103) W. J., Marion, N. J., asks:

Is it proper at foot of a grade where no
stop is to be made, to reverse engine to

hold slack in while brakes on train release

so as to avoid breaking in two? And
would you reverse before or after moving
handle to release position? A.—There is

not the tendency to break in two that the

question implies. It is not the practice

to reverse the engine to hold in slack, but

the release is made the same as on a level.

Steam should not be used before rear

brakes are off. More trains are broken in

two from this cause than any other.

(104) L. W. K.. Truro, N. S., Canada,

asks:

With train pipe exhaust plugged, can

train pipe pressure escape from prelimin-

ary exhaust in service stop? If not, what

will cause the brake to apply, other than

train line leaks? A.—With the train pipe

exhaust plugged and the brake valve

handle in service position, train pipe pres-

sure will pass slowly by the equalizing

piston packing ring to chamber D, thence

out through the preliminary exhaust port

to the atmosphere, and the brakes on a

light engine or very short train may apply.

(105) W. D., Newark, N. J., asks:

I. How long should be required for re-

charging from 60 to 70 on a twenty to

twenty-five car train? A.— I. It would
vary with the excess in the main reser-

voir. With 100 pounds, from fifteen to

twenty seconds would be a fair estimate,

2. How long from 50 to 70 on same train?

A.—2. Would again depend on amount of

excess. Probably from twenty-five to

thirty-five seconds. 3. Would it take

twice as long on a forty to fifty-car train?

.'V.—3. It would take more than twice as

long, owing to the greater length of train

and head cars charging more rapidly than

those farther away from the engine.

(106) J. K. H., Plainfield, N. J., asks:

Why is it the exhaust from the angle

fitting of the D-8 valve on engine alone,

when thrown into release, is not as strong

as on the E-6 valve when that is thrown
into release, after, for instance, standing

on turntable with brake applied? A.

—

The strength of the exhaust at the angle

fitting, when brakes are released, is de-

pendent upon the difference between the

main reservoir and train pipe pressures.

The governor with the D-8 valve is con-

nected to train pipe, and with handle on

lap the main reservoir can run up almost

to steam pressure. On the E-6 valve the

governor is connected to the main reser-

voir and that pressure is limited. Conse-

quently a higher main reservoir pressure

is had with the D-8 valve, and also a

greater flash.

(107) R. M., Jersey City Heights, N. J.,

writes:

In "Diseases of the Air Brake" it was
said that an objection to the old freight

triple was, that it was not given travel

enough to allow the brake to apply in case

of a broken graduation pin. Did not this

piston move down far enough for the slide

valve to uncover entirely the port leading

to the brake cylinder, same as present

plain triple does in emergency? A.—This

triple passed air from the auxiliary reser-

voir to the brake cylinder through the

graduating port in the slide valve in both

service and emergency applications. If

the graduating pin broke, the passage was
blocked and the brake could not be ap-

plied. The manufacturer has called these

triples in and exchanges the new quick-

action triple for them.

(108) R. M., Jersey City Heights, N. J.,

writes:

Do not understand your statement in

the August Locomotive Engineering, in

regard to the "elongated port. Question
No. 75. I have a D-8 having this recess,

yet the feed through the direct or full re-

lease passage, by which I presume you
mean the one noted as a in rotary and b

in seat, is not cut off until the port to ex-

cess valve is fully opened, and the instruc-

tion book diagram with movable piece

shows that port to excess valve is half

open at least before the direct supply port

is entirely cut off from cavity. A.—This

is our mistake. We should have said that

there is no necessity for providing against

a lap position between full release and run-

ning position with the E-6, as there was
with the D-8. You are correct.

(109) L. W. K., Truro, N. S.. Canada,

writes:

Please explain why some driver brakes

will release after being applied in the

emergency, the tender brake remaining

set. In the service application the driver

brake will stay set all right. A.— If, when
the emergency stop is made, the brake

valve handle is left in full emergency posi-

tion, the release is due to a leaky piston

packing ring and poor leather gasket

against which the piston should make a

tight joint. On the other hand, if the

handle be returned to lap after a short

dash to emergency position, and the

dri.ver brake whistles off, it is due to the

pressure in chamber D, which is not used

in emergency applications, leaking pasi

the equalizing piston of brake valve into

the train pipe and forcing the triple to re-

lease position.

(no) R. M., Jersey City Heights. N. J.,

writes:

Wh.'it is the capacity of equalizing reser-
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voir under running board? Have always

understood it was about 700 inches. As
it is about 9^4 inches diameter inside

measurement, it would have to be 9 inches

long to give this capacity, while I find it

is "dished in" about 2^4 inches outside

measurement on each end, showing not

much more than 7^ inches inside meas-

urement, which will give nearly 150 inches

less than 700. Please correct me. A.

—

The capacity has been conveniently rated

in round numbers at about 700 cubic

inches, although the figures given are not

e.xact, as the "dished" heads make the

contputation difficult. Perhaps the easiest

way to get the exact volume is to take off

the reservoir, fill it with water and meas-

ure the water. One gallon of water con-

tains 231 cubic inches.

(hi) J. K. H.. Plainfield. N. J., writes:

The exhaust at the angle fitting when
brakes are released is said to be due to

train line charging quicker than middle

chamber. Someone asked some time ago
why the hole to middle chamber could

not be made larger to assist in overcom-
ing this, and you answered that it was al-

ready as large as it could be made; but

gave no explanation. It seems to me it

could be made much larger, unless there

is some objection to doing so. either by a

larger hole, or, if that would interfere, by
elongating it, or drilling a hole or two
right behind the present one. A.—If the

equalizing port were drilled larger, or

were elongated, or were reinforced with

other ports nearby, interference would be

had with the combinations of ports in the

other positions of the rotary valve, and
greater annoyance and trouble would be

experienced. Possibly some function of

the valve would be destroyed.

(112) D. J. M., Jersey City, N. J., writes:

On some of the trains running out of

here which have the high-speed brake, I

see a little pop valve on some of the cyl-

inders. This pop valve is smaller than

the pops on the regular high-speed brake

cars, and screws right into the cylinder

head. What is the difference between the

two kinds of pops, and why are the big

ones necessary if the little ones do the

work? A.—The small pop valve referred

to is a temporary device, screwed into the

oil hole, for preventing too high accumu-
lation of pressure in the brake cylinder

of a car which has been placed in a high-

speed brake train on short notice, and is

not supplied with the high-speed auto-

matic reducing valve. The small pop
valve is simply a safety valve, while the

large valve on the high-speed brake car

is an automatic reducing valve. The work
performed by the two valves is widely

different. For further information, see

article elsewhere in this department.

(113) R. M., Jersey City Heights. N. J.,

writes:

I notice in looking over the test stops,

as shown on page 151, 1895 Proceedings

of Air-Brake Men's Association, in con-

nection with truck brakes, that in emer-

gency, with the truck brake either cut in

or out, the best stop was made with the

six-car train, I supposed such was the

case in service also, but these tests seeni

to show that with the truck brake either

cut in and out, the best service stops were

made by the three-car train. Will you
kindly give the reason why this should be?

A.—In the emergency stop, the quick-

action triples on the six coaches braked

at 90 per cent., almost instantly gave full

braking power and assisted largely in

holding the engine and tender. In the

service stop it took less time to reduce the

train pipe pressure on the three-car train

than the six-car train, and maximum
brake power was reached quicker with

the short train. In this latter case the

engine and tender did their full share of

the holding.

(114) J. K. H.. Plainfield, N. J., writes:

Will you kindly oblige several readers

by answering the following question?

Given a train of thirty-five cars, some
loaded, some empty; the first ten equipped

with air, which is used to stop. Could a

better stop be made with this train at a

given speed, beginning to apply at a given

point, if the ten cars having air brakes

were loaded cars, than could be made with

a similar train, all conditions the same,

excepting that the ten air-brake cars are

empty? A claims the loaded cars ahead

would stop train best, as with empty ones

ahead they would be liable to slide. B
says if conditions arc proper, as they

should be, empties should not slide. C
claims it makes no difference, as there is

a certain weight to overcome, and a cer-

tain power e.xerted by ten cars to over-

come it, whether loaded or empty. B
says empty cars ahead would be of more
assistance than loaded. Both service and
emergency applications to be considered.

A.—If the brake gear on the cars is prop-
erly designed, the wheels will not slide to

any considerable extent. The shorter stop

could be made if the ten air-braked cars

were empty. The loads in the ten cars

would not assist in holding, but instead

would push.

John n. Toucey.

John M. Toucey.sowell known through
his connection with the management of

the New York Central, died September
2.^d. Mr. Toucey entered railway ser-

vice in 1848 as a station master on a New
England railway. In 1855 he went to the

Hudson River and entered train service.

He was a conductor for some time, and in

1867 was made assistant superintendent of

the road. He rose rapidly to the position

of general superintendent, and in 1890 was
made general manager.

Through the changes that followed the

election of Mr. Calloway to be president

of the New York Central, the position of

general manager was abolished, and Mr.
Toucey retired on a pension. Mr Toucey

was a remarkably good railroad official,

and was exceedingly successful in his

handling of men. When any dispute arose

between the company and the employes,

Mr. Toucey always tried to get in direct

communion with those who were feeling

discontented, and he nearly always suc-

ceeded in settling disputes amicably. He
was the inventor and patentee of several

railway appliances, and a signal system

which he helped to work out was used by

the New York Central for many years.

The death of Mr. Toucey is a striking

illustration of the danger that comes to

men who have led very active lives when
they suddenly retire from business. Al-

JOHN M. TOUCEY.

though he was seventy years old, he was
a hale, healthy man—one who might have
been expected to live ten or twelve years

more—but the sudden change of habits

wore upon him so that the illness which
terminated in his death overtook him. He
was the kind of man who makes hosts of

friends and no enemies. He took a very

keen interest in the pages of Locomotive
Engineering, and was always ready to

discuss something that had appeared
therein with the chief editor when he

called. He was strongly critical, but al-

ways was good natured with it.

Mr. Toucey was noted for the interest

he took in young men and the encourage-

ment he gave them to make their way up-

wards. He had three favorite words which
he used to express the requirements that

would ensure success. They were "will-

ability, do-ability and stick-ability." The
attributes described in these words had
made Mr. Toucey what he was, and he

was ever ready to reveal the secret powers
that had raised him from a station master

to be general manager of one of the great-

est railroads in the world.

i i ^
Combustion isn't such a hard thing to

understand if you get a book that explains

it in plain language. Sinclair's little

book on this subject is the best in this re-

spect.
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Another Westinghouse Long Distance

Transmission Plant.

Contracts involving ten thousand horse-

power are not common. Especially is

this true when the agreement is to trans-

mit this enormous amount oi power over

a distance of 45 miles. And when the

contract further stipulates that the losses

in generators, transformers and line shall

remain normal, notwithstanding the diffi-

culties involved, the agreement then be-

eonici of still greater interest.

Such a contract has just been executed

by the Westinghouse Electric & Manu-
facturing Company, in which they agree

to comply with the above conditions. The

plant is for the Snoqualmie Falls Electric

Power Co., of Snoqualmie Falls, Wash-

ington.

The power station is to be located at

Snoqualmie Falls, 45 miles from Tacoma
and 31 miles from Seattle, to which places

the current is to be transmitted and then

utilized by Westinghouse motors.

The contract involves the building and

delivery at above points, of four three-

phase, rotary armature, generators, hav-

ing a normal aggregate capacity of 6,000

kilowatts, and which are to be direct con-

nected to water wheels: two 75 kilowatt

kodak exciter dynamos also to be direct

connected to water wheels: high and low

potential switchboards for main power

station and sub-stations at Seattle and

Tacoma, involving 76 marble panels with

all necessary instruments, switches, etc.:

high tension oil insulated static trans-

formers having an aggregate capacity of

10.875 kilowatts; rotary transformers with

a total output of 2,700 kilowatts and 6 type

"C" motors developing r,6oo horse-power,

with adequate lightning protection at

both ends of the line.

These machines when installed will

make available for industrial, railway and

fighting purposes the power of Snoqual-

mie Falls. The line potential will be

25.000 volts, and its current will be car-

ried over bare aluminum wires to sub-

stations where lowering transformers will

sufficiently reduce the voltage for safe

transmission within the corporate limits

of the two cities.

The Baltimore & Ohio Railroad is

about to indulge in an experiment of us-

ing the telephone for long distance com-
munication. Work will begin in a few

days on the construction of two new cop-

per telegraph lines between Baltimore and

Pittsburg, 340 miles, and they will be so

arranged that when the necessity arises

they will be available for telephonic com-
munication. One of the wires will be ex-

tended as far as Newark for telegraphic

use. A new line has also been con-

structed between Columbus and Cincin-

nati. It will take 800 miles of copper

wire weighing 166 pounds to the mile to

complete the work.

Wilson Bddy.

.\nother of the pioneers of locomotive

building has dropped from the ranks and

we are compelled with the deepest regret

to record the death of Wilson Eddy at the

age of 85. He began work on railroads

in 1840, and retired in 1880 in favor of

his son, making forty years of active ser-

vice.

In 1850 he was made master mechanic

and then began to build what are known
as the "Eddy" engines, the last of which

the writer saw in Worcester a few

months ago.

The first of his locomotives, the Addi-

son Gilmore, made a great record and

marks one of the epochs in American

locomotive building.

It had outside horizontal cylinders,

which was then an untried scheme. It

had a single pair of driving wheels, a

four-wheel truck and a small pair of

WIL.SON EDDY.

wheels behind the firebox. There was

no cab, it then being considered neces-

sary for the engineer to stand out-

side where he could watch his machine.

There was, however, one comfort allowed

the engineer, that of being able to oil the

cylinders by means of a tube from the

footboard. The new locomotive was sup-

plied with headlight, whistle and bell and

in many ways resembled the locomotives

seen every day by the present genera-

tion. The Addison Gilmore first at-

tracted wide attention in a tournament

held in Worcester October I and 2, 1851,

in which it outstripped competitors and

won a diploma and gold medal for its

speed. It ran nine miles in 11 minutes,

29 seconds, making the fifth mile in a little

over one minute.

Mr. Eddy called his second locomotive

the Whistler. It was patterned after the

Gilmore, but had two pairs of driving

wheels. The large wheels were again

used, and when the mail trains between

Boston and Xew York were started, the

Whistler was used, and soon established a

record of 58 minutes between Springfield

and Worcester. As railroading advanced

Mr. Eddy's engines were often put to severe

tests, and always held their own. A series

of trials was made in August, 1876, which

established the superiority of the Eddy
engines in drawing capacity and fuel

economy. The Boston railroad shop,

which controlled the rolling stock be-

tween that city and Worcester, was not

merged with the one in Springfield when
the roads were consolidated in 1867. The

local shops under Mr. Eddy still con-

trolled the stock between Springfield and

Albany, and gradually increased in im-

portance. Locomotives gradually grew

heavier, and Mr. Eddy's last one weighed

41 tons.

Any old railroad man in New England

is familiar with these engines, and many
of them tell with pride of the perform-

ances of the "Eddy clocks" as most of

the boys called them.

In 1856 he went to Russia to build loco-

motives but the plan failed and he re-

turned to New England.

i @ i
Warming Passenger Coaches.

It is still the practice on some foreign

roads to use the warming pans on all pas-

senger trains, except perhaps the flyers.

To read anything about these "refrigera-

tors," as they are sometimes called over

there, gives but a faint idea of the discom-

fort to passengers, attending the removal

or installation of them in order to make
a passenger comfortable. It is quite

strange to us on this side, though, that

such old-fashioned methods of warming

a car should be so piously adhered to at

this time, when steam heat can be so easily

and cheaply applied, as has been proved

on the same roads that are wedded to the

pan practice. There is, however, a phase

of the warming question right here, that

is fully equal to anything yet produced by

the coldest pan, and that is the torridity

induced by an indolent train hand on our

steam-heated trains. Inattention to equal-

ization of temperature in the car, as we
often know it here, is probably more
harmful to a passenger than the cold pan:

but in the rectification of the two evils,

the pan should be first to go, because it is

not in accord with the spirit of modern
railroading, (ft ^ *
The Baldwin Locomotive Works are

filling an order for one six-wheel con-

nected engine for the Mobile & Birming-

ham, and for fifteen of the same type for

the Kansas City, Pittsburg & Gulf.

@ ^ i
Mr. Nat. C. Dean, representing jointly,

heretofore, the Fox Pressed Steel Equip-

ment Company and the Carbon Steel

Company, has resigned as agent of the

former, and will devote his entire time in

the future to the interests of this company

as Western sales agent, with ofiices in

Chicago (1409 and 1411 Fisher Building)

and New York.
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WHAT YOU WANT TO KNOW.
Questions and Answtrs.

Corrcspojidents wishing to kaiie ques-
tions answered in these columns siiould

send in their names and addresses, not
for publication, butfor evidence of good
faith. We throw all anonymous letters

into the waste basket.

(74) W. H. P., Savannah, Ga,, writes:

In your comments on the new Dickson

eight-wheeler in the April issue, I notice

that direct ratio is used in all the calcula-

tions except that for firebox heating sur-

face to total heating surface, which is

worked by inverse ratio. Not being

much of a mathematician, I would be

glad if you would explain why this is.

A.—The result as shown gives the "ratio

of total heating surface to firebox heat-

ing surface," and is correct. The com-

positor was at fault in transposing the

types, which should read as above.

(75) G. L., Junction City, Kansas,

writes:

Am using a Friedmann injector, and

every time the engine is reversed the in-

jector breaks. All joints are tight and

water passages are clear. What is the

cause of it, and how can I remedy this

action? A.—The causes for the above

performance are too obscure at this dis-

tance to suggest a remedy. It may be

due to a short dry pipe, which would bt

likely to ship moisture and thus cause the

break, or it may be due to surge of water

in a small boiler, which would also dis-

turb the action of the injector. The ques-

tion was referred to the makers of the

injector, who could give no further infor-

mation than is embodied above. If the

dry pipe is large enough and located so

as to receive dry steam, there is no reason

why an injector in working order will not

perform properly.

(76) M. F. J., Colorado Springs, Colo.,

asks:

I. What is the reason that copper flues

and fireboxes are almost universally used

in England, and steel and iron used for

the same purpose in America? A.— i.

Copper is largely used, presumably be-

cause of its great heat endurance and high

conductivity. Its liability to blister and

injury from overheating is less than with

mild steel or iron. Steel is used in Amer-

ica because it is believed to be the best

material for the purpose. 2. What are the

points in which the link motion has ad-

vantages over the Walschaert gear, and

the latter over the former? A.—2. The

link motion has fewer working joints to

maintain than the Walschaert gear, and

by meajis of the variable cycle of events in

the stroke due to shifting the position of

the link, it has proven to be a most ad-

mirable device for controlling steam dis-

tribution in locomotives. (See Halsey's

"Locomotive Link Motion.") The Wal-

schaert gear gives the valve a constant

lead, which is not desirable in a locomo-

tive, and an equalization of cut-oflf is very

easily obtained; this motion has no ad-

vantages over the well-designed link mo-

tion. 3. I am told that an air pump
exhausting into the tank makes the water

almost boiling hot; would not this inter-

fere with the working of an injector?

A.—3. If hot enough, yes. At a boiler

pressure of 150 pounds an injector will

not handle water at a much higher tem-

perature than 120 degrees. 4. Can you

by a simple diagram show the working

of the Stevens valve motion, formerly, and

to some extent at present, used on the

Southern Pacific Railway? A.—4. We
shall show the Stevens gear in the near

future.

{77) J. B. C, Richmond, Va., asks:

I. When steam is admitted to a vessel

colder than itself, where does the water of

condensation go; does the water run

down the walls to the lowest part of the

vessel, or does it remain pressed against

the surface, where it is condensed? A.

—

1. The water of condensation being denser

than the steam, will fall to the bottom of

the vessel. 2. If a locomotive has just

enough adhesion to prevent its wheels, of

6 feet diameter, from slipping on the rail

with a given mean effective pressure on

the pistons, would the same engine with

the same adhesion be capable of pulling

one-third more train without slipping, at

the same rate of speed, if the drivers were

increased one-third in diameter and had

one-third more mean effective pressure?

A.—2. No, because the ratio of mean effec-

tive pressure to diameter of driver is the

same in both cases, and the pull on the

draw bar therefore remains the same. 3.

If heat having a temperature of 500 de-

grees be applied under a boiler having no

means for the steam to escape, would the

steam finally rise to the temperature of

the heat under the boiler; if not, why?
A.—3. No, for the reason that well-ar-

ranged heating surfaces will only trans-

mit about 75 per cent, of the theoretical

quantity of heat due to the complete com-

bustion of fuel on the grate. 4. If with

an engine having a single pair of drivers

and a single pair of front truck wheels,

with a weight on drivers of 100,000

pounds, and a weight on truck of 25,000

pounds, it is supposed that a weight of

20,000 pounds was hung from rear coup-

ling pin of engine and that the distance

from said pin to center of driving axle is

6 feet, and the distance from center of

driving axle to center of truck is 18 feet,

what would be the weight on each pair

of wheels? A.—The reaction of the sup-

port under the driving wheels will equal

100,000 -\- (20,000 X 24 ^ 18) = 126,667

pounds, and that under the truck wheels

will equal 25,000 — (20,000 X 6 -^ 18) =
18.333 pounds.

(78) T. J. T., Sayre, Pa., asks:

I. In case of low water, which will first

burn out, the top row of flues or the

crowi> sheet? A.— i. The crown sheet.

2. About what is the difference in tempera-

ture of the hottest place on the crown

sheet and the top row of flues? A.—2.

There is practically no difference. 3. How
often should a boiler be cleaned when
using average water? A.—3. The interval

of time elapsing between wash-outs of a

boiler will depend on the scale-producing

elements in the water; there is no average

water. On some roads where water is

soft, the boilers are never washed out,

while on other roads it is necessary to

wash out the boiler at each end of the

run. 4. About what power does it take to

strip the thread on a i^-inch bolt twelve

threads to the inch, the nut being 1%
inches thick and the bolt and nut being at

a dull red heat? A.—4. From experi-

ments made by Fairbairn to determine the

effect of heat on the strength of wrought
iron, it was found that good rivet iron

had a tensile strength of 35,800 pounds at

a red heat. Taking that figure as a basis,

and the shearing strength to be 0.7 of the

tensile, we have 25.088 pounds per square

inch of surface sheared as resistance to

stripping the thread. The total force

necessary to strip the ij^-inch bolt equals

25,088 X 4 =: 100,352 pounds. 5. In case

of low water would the crown sheet burn

out or blow down, the bolts and bars be-

ing in good condition? A.—5. A crown

sheet will either bag or go completely

down in case of low water; the extent to

which it will go depends on the amount of

heat it is subjected to while uncovered.

6. What is the average life of a locomo-

tive with good usage? A.—6. From fifteen

to twenty years. 7. How often should

crown-bar bolts be replaced by new ones?

A.—7. Crown-bar bolts generally last

until it becomes necessary to remove the

bars for cleaning the crown sheet, seldom

failing from usage. 8. What is the tensile

strength of 5-16, J^, 7-16, Yi, ^, y^ and

i-inch bolts? A.—8. For iron of 50,000

pounds tensile strength, the ultimate

strength is 2,250, 3.350, 4,600. 10,050.

15,050, 20.950 and 27,500 pounds, respec-

tively. 9. In case of crown-bar bolts be-

ing badly rusted, is the portion that re-

mains, as strong in proportion—that is,

does the rusting affect the metal that still

remains? A.—9. There is no information

extant bearing on the effect of rust on

iron; we believe, however, that the net

section of a bolt not affected by rust is

not greatly impaired in strength.

.A familiar sight in the blacksmith shop

is the bent draw-bar between engine and
tender in there for more bend, for such

a bar will not long stay with the proper

amount of set in it, since the pull on it

tends to straighten it, and quickly leaves

lost motion between the engine and ten-

der chafing irons. There is no way to

rectify this vexatious state of things ex-

cept by making the draw castings in line,

and this can often be done by bolting a

new one on the deck with the pocket is

the right place to get a straight draw-bar.
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Sixth Annual Convention of the Trav-

elins Engineers' Association.

TUESDAY'S SESSION.

Promptly at 9.30 A. M. the convention

was called to order by President D. R.

McBain in the assembly room of the

Genesee Hotel, Buffalo, N. Y.

After prayer by Rev. Albertson the

convention was welcomed to the city of

Buffalo by Mayor Diehl.

President McBain addressed the con-

vention, complimented it upon its prog-

ress and success, and made valuable

recommendations as to economy in use

of fuel and oil, also interesting and in-

structive remarks on draft appliances for

front ends.

Secretary Thompson's report showed

the good condition of the association's

financial affairs to be gradually and

steadily improving.

The paper on "What Is the Best Method

to Be Pursued by Traveling Engineers in

Giving Air-Brake Instruction While on

the Road?" was read. The paper abound-

ed in good, sensible recommendations,

and %vas quite thoroughly discussed and

commented upon by Messrs. Davis, An-

drews, Turner and others.

At 12 o'clock the meeting adjourned

for the day. The afternoon was pleasantly

spent by the members and their ladies in

visiting the many interesting places about

the city, carriages being furnished by the

Committee of Arrangements.

WEDNESDAY'S SESSION.

Meeting was called to order at 9.30 by

President McBain, and the discussion re-

sumed on the paper, "How Can the

Traveling Engineer Best Instruct Fire-

men and Enginemen?"

Mr. Conger believed a more economical

firing would be had by allowing the fire-

man to pump the engine. This was his

experience.

Mr. Hancole has encouraged the lire-

man to pump the engine, and has found

where steam is hard to get, the plan is

greatly advantageous.

Mr. I. H. Brown believed it a matter of

education to allow the fireman to pump
the engine, under the engineer's direction,

but the bad location of injectors at pres-

ent would make it difficult. It would be

better tor all concerned.

Mr. Wallace did not believe in the

scheme.

Discussion closed. Paper accepted as

cead.

After an intermission of ten minutes to

distribute theatre tickets, Mr. Hancole

read a paper on "The Better Location of

Block and Semaphore Signals." He urged

a good location with clear background,

on tangents when practicable, and suffi-

ciently far off to be heeded without loss

of time and reduced speed.

Mr. Conger endorsed the report.

Mr. Meadows stated that his road had

changed signal to agree with report, and

good results had followed.

Messrs. Crane, Brown and Cass ob-

jected to red light being shown near main

line, except for danger and when stop is

required.

Mr. Hogan commended the block sys-

tem of signalling in use on the New York

Central, and gave interesting talk on fast-

train running.

Superintendent Niles, of the Lake

Shore, being present, was called upon for

remarks, and said that although we now

enjoy good signals, he believed that we

are not yet out of the undeveloped state,

and that better signals would yet come.

Discussion closed, and resolution adopt-

ed supporting the paper.

"The Uniformity of Cab Fittings and

Their Arrangement with a 'View of Ac-

cessibility and Utility" was then read by

Chairman C. P. Cass. It abounded in

sensible recommendations, and showed up

the slipshod methods of builders and shop

men in "sticking up" cab fixtures regard-

less of their accessibility to the engine-

men.

Mr. Smith criticized the neglect of

builders and shop men to properly locate

the injector, and cited a growing tendency

to put elbows in both suction and de-

livery pipes.

Mr. Nellis was called upon and said that

air gages were generally poorly located,

but brake valves were being now more

carefully placed in the cab.

Messrs. Hutchinson and Conger advised

that better balanced throttles be used.

After considerable discussion on bal-

anced throttle valves, Mr. Hutchinson

drew the subject to a close by advising

that a good throttle ratchet be furnished

as recommended by the paper.

A considerable discussion on the ad-

visability of connecting the lubricator to

the boiler or steam turret was had, in

which many members joined, and seemed

to agree that if the turret pipe were suffi-

ciently large to supply all steam cocks and

maintain pressure in the turret, the lubri-

cator could as well be attached to the tur-

ret as to the boiler.

Mr. Stack, of the Union Pacific, stated

that injectors on the outside of cab gave

good results. Messrs. Widgeon, Kieth

and Owens favored half injector inside and

half outside the cab.

Mr. Ferry said that injectors were

placed so high on some engines because

the boiler, being so large, crowded it

there.

Discussion .-.losed. Paper accepted.

Chairman P. H. Stack, of the Union

Pacific, then read the report of the Com-
mittee on "Lubrication of Locomotives,

etc.," which was quite lengthy and com-

plete.

On motion, the discussion of the paper

was postponed until the following ses-

sion. Meeting adjourned.

THURSDAY'S SESSION.

The meeting was called to order at 9.30

A. M., and the discussion began on the

paper, "Best Methods of Reducing Hot

Bearings, etc."

Mr. C. P. Cass opened the discussion

with a full and concise summary of lubri-

cation of locomotives, and made some

sensible and useful recommendations.

Mr. W. J. Walsh, of the Galena Oil.

Company, gave quite an instructive talk

on oils, their qualities, gravities and flash

tests.

Messrs. Conger, Hutchinson and Tal-

bert discussed dry packing or wick trim-

ming for driving boxes, eccentric straps

and rod cups; but the sentiment seemed to

be against the wick feeder.

Messrs Walsh and Seeley believed that

the better plan to lubricate engine and

engine truck journals was from the cellar,

as in cars, instead of through the top of

box.

The use of engine oil for back ends of

main rods was discussed, and it was the

general opinion of the convention that

valve oil gave better results with lower

cost. It was also believed that many back-

end brasses ran hot because of defects in

metal or fitting, rather than in the lubri-

cation.

At 12 o'clock the meeting adjourned.

The afternoon was spent by the members

visiting the Depew shops and the Gould

Coupler Company's works. The ladies

were escorted by Mr. Bryant to Niagara

Falls, via electric trolley car, and returned

via New York Central. A large theatre

party was formed to attend the per-

formance of "The Little Minister" in the

evening. Thus the day was fully and

pleasantly filled by the agreeable mixture

of business and pleasure.

FRIDAY'S SESSION.

The meeting was called to order at 9

A. M. Messrs. Conger and Davis related

the trip extended to them by the Lehigh

Valley on the Black Diamond Express

and a return trip over the New York

Central on the Empire State Express. It

was very interesting.

Mr. C. B. Conger then read the paper

on "The Use of Water on Hot Bearings

of Engines and Tenders."

Mr. Cass believed the use of water on a

hot journal to assist in cooling and get-

ting the train in on time is a good prac-

tice, but did not wish to be understood as

advocating water lubrication to the ex-

clusion of oil.

Mr. Pitcher did not believe water and

oil, simultaneously applied, could' be ad-

vantageously used.

Mr. O'Neill said water on hot journals

was used with good results on his road.

Mr. Dallas vigorously opposed the use of

water and urged an abandonment of the

scheme.

Mr. Conger deemed the use of water as
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a creditable expedient to cool a tempo-

rarily hot box.

For lack of sufficient data on tlic sub-

ject, it was carried over to next year. This

ended all the subjects and their discus-

sions.

The election of officers was as follows:

President, D. R. McBain; First Vice
President, P. H, Stack; Second Vice
President, Chas. Davis; Third Vice Presi-

dent, C. P. Cass; Treasurer, C. A. Crane;
Secretary, W. O. Thompson; Executive
Member, J, R. Beldon.

Cincinnati was elected as meeting place

for next year.

In the afternoon the members and ladies

visited Niagara Falls, where proper con-
veyances were in waiting to carry them to

the many points of interest. A most en-

joyable time was spent, and in the evening
the members and their ladies departed for

their homes.

i Sf i
The Baldwin Locomotive Worlcs.

The building of locomotives is an in-

dustry that has received a wonderful im-
petus in the last few months, as a visit

to any of the large establishments will

find good evidence. This is due not alone
to the foreign orders in hand, but to a
domestic demand as well, and between
the two causes for increased activity there
are signs of a favorable output. This was
noted in some observations made at the
Baldwin Locomotive Works recently,

which had provided increased facilities for

handling heavy orders, both in the way of

force and by labor-savmg devices.

Two Sellers electric traveling cranes of

100 tons capacity, in the erecting shop,
are an improvement at once recognized
as new, and the six Fairbanks portable

scales for weighing the load on each pair

of wheels is another good thing. The
capacity of each scale is 50.000 pounds,
and while they are equally as important
an appliance in their way as the cranes,

in the results they are made to give, they

are not money earners in any sense, and
a great many shop managers would there-

fore regard the scales as a luxury to be
denied rather than a necessity. The cranes
have already shown themselves a good
investment in handling the material for

export, as, for instance, packing of parts

in boxes and lifting of the latter to cars

for removal. They are in constant use.

In the erecting shop there are engines

in various stages of completion for every

part of the world, and for all kinds of ser-

vice, from the consolidation to the little

plantation engine of 20-inch gage, with

cylinders 7 x 12, and a perfect duplicate

in all essentials of the larger road en-

gine.

To us who have grown away from the

copper firebox and copper staybolt, that

construction looks quite odd. but there

are many queer things on these engines

destined to turn their wheels in countries

remote from this, and manned by strange

races on the opposite side of this globe

of ours.

To look at the high handrail around the

running board of those engines for Russia

and China, the first impression is one of

clumsiness, but it is within the memory
of most of us when almost every engine

in this country was fenced in just the

same as these, and it looks strange now
because we are unused to it. Engines
with a screw reverse, and others with

frames outside of the wheels, also have

a foreign air, and put a fellow's mental
machinery in a musing mood, until the

spell is broken by a sight of the four

Vauclain cylinders.

The shops containing the machine tools

give the greatest evidence of push, in the

work stacked up waiting for a chance.

This was specially noticed in the cylinder

and rod departments, where the glut ap-

peared to be concentrated. Rods are

milled at the junction of the body and
butt, and it is done in a way to leave no
room for comment from the most savage

speed crank; the mills are run with a

periphery speed of 80 feet per minute

—

and do good work. The planers are also

speeded up; those on frame work have a

cutting speed of 20 feet per minute, and a

return of six to one. This is lively work
for a large tool, but it performs without

shock. These little demonstrations of

speed show a thorough understanding of

the management with the details of eco-

nomical tool operation.

One of the best arrangements of mass-

ing tools for special work is that in the

link-motion shop, which, by the way, is

on the second floor. The tools comprise
the lathes, planers and drills necessary to

do the work on links, lifters, tumbling
shafts, rockers, etc., and besides these

there are two case-hardening furnaces on
the same floor and a part of the equip-

ment, thus making it unnecessary to leave

the floor for anything connected with the

work of the gang. A considerable saving

of time is effected in removing stock from
rocker arms by a reciprocating motion,

applied to the lathe on which the rocker

is turned, which causes the arm to vibrate

before the tool, and not make a complete

cycle, thus taking off all stock in the lathe

except that portion remaining under the

bosses.

Some g-inch driving axles with a 2^-
inch hole through the center have just

been completed, probably the first of the

kind.

The holes were bored in these a.xlcs

by holding one end in a steady rest and
boring half-way from each end with a

cannon drill, power fed by a train of

gears to the tail-block spindle; a scheme
devised for the job. Removal of the ma-
terial from around the neutral axis of the

axle is found to be advantageous, par-

ticularly in the case of wrought iron,

which, when of large section, is likely

to be imperfectly welded at the cen-

ter.

In any event the hollow section is the

strongest per unit of weight, the g-inch

hollow axle corresponding in weight to a

solid one S% inches in diameter, in which

the resisting moments of the two sections

are 71 and 65, respectively. There are a

great many interesting things to the me-

chanic to be seen around this plant, and

a good thing about it is their willingness

to impart information and exchange

ideas.

Tlie Raub Locomotive Again.

The Raub center power locomotive is

one of the worst freaks that ever cranks

recommended for pulling railroad trainc.

and we have repeatedly paid our respects

to the idiotic claims made for it. The
engine has four pairs of drivers coupled

and the power is applied to the middle

of the side rods from vertical cylinders

to a supplementary axle. Every year or

two this engine is boomed as something

wonderful and of a revolutionary charac-

ter. The booming season is on again

and several daily papers have been pub-

lishing pictures of the engine and pre-

dictions that she was going soon to send

all other kinds to the scrap heap. Among
the merits claimed for the engine is that

it has no dead weight and that waste pro-

ducts of combustion are used as fuel.

That is an expression likely to catch the

capitalists, but most 'ailroad men know
that the boomers of the engine intimate

that they can burn over again the smoke-

box gases that have all heat-making prop-

erties taken out of them.

The Pittsburg Post, referring to an article

on the Raub locomotive, published by a

contemporary, says:

"The story about the wonders to be per-

formed by the Raub engine on the B. &
O. as published yesterday morning in a

Pittsburg paper was more wonderful than

the alleged engine, in view of the fact

that the engine with eight drivers without

any "dead" weight is certainly a modern
phenomenon worthy of being noticed.

What is meant by "dead" weight in a

locomotive is hard for any one having
any practical knowledge of locomotives

to understand, as tractive force cannot be

obtained without friction between the

driving wheels and the rails, and every

increase in weight must have a corre-

sponding increase in cylinder dimensions
and steam pressure, and an engine which
would effect a saving of 80 per cent, in

fuel and weigh only 30 tons would be of

no avail whatever. When an inventor

talks about getting increased tractive

force by reducing the weight, he is sim-

ply perforating the crown of his hat with

pneumatic pressure generated by lung
power and not regulated by brain. It is

also stated that the new "wonder" will

generate a steam pressure of 160 pounds.
We wonder if the man who described it

knew that the standard engine of to-day

carries from 185 to 200 pounds of steam,

working pressure."
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The Firemen's Convention.

The firemen will long remember To-

ronto and the convention of iSgS. Never

was any body of men more cordially wel-

comed or made to fee! more at home,

and the best of feeling was exhibited by

everybody.

The public reception was one of the

heartiest exchange of good fellowship

that we know of. and shows the good

that can be accomplished by careful, con-

servative and yet vigorous management.

This has gained for the brotherhood the

respect and good will of those who are

apt to look askance at brotherhoods or

labor organizations, and the remarks of

the Mayor and the members of Parlia-

ment showed that their work was appie-

ciated.

The attendance was very gratifying and

the good feeling between different sections

of the countrj'—and they were all repre-

sented—gave evidence of their unity of

purpose.

The ladies were also well represented

and it is a good sign that every meeting of

all the societies shows an increase in this

respect.

We trust that the new Grand Master

will continue the good work of Mr. Sar-

geant and have no doubt th.-it he will.

^ i i
Conventioa Chat.

Aside from the grand officers, and a

close second too, the most popular man of

the convention was W. S. Carter, the

editor of the B. of L. F. Magazine. He
was always in demand and every member
vied with the others in telling what a

good magazine he was getting out.

E. M. Stannard was on deck with his

new drop spring cab seat and the idea

seemed to be popular with the boys who
handle the big engines, where, as one

man expressed it, "it takes a narrow gage

man to get in the cab."

Mr. E. E. Clark, Grand Chief of the

Order of Railway Conductors, told a

story on Grand Master Sargeant that is

too good to keep.

It was years ago when he was work-

ing 27 hours a day to build up the broth-

erhood and establishing new lodges all

over the country. Both he and the order

were short of cash and he didn't indulge

in parlor cars or sleepers.

One night, however, he was dead tired

and at midnight he crawled into a sleeper

and went to sleep. Pretty soon he had

an overwhelming desire for a drink of

water, one of the "I must have it" kind,

and he called out, "Porter, porter, I want

a drink."

As usual no porter responded and he re-

peated the invitation to lubricate his in-

terior anatomy. Finally a man opposite

stuck a sleepy head out of the berth and

said. "If you want a drink, why in blazes

don't you ring the bell and get one."

This was news to Sargeant, but as he

had to have the drink he jumped out of

his berth and pulled the bell rope. Then

the train stopped and the conductor

rushed in to know who pulled the bell.

"I did," said Sargeant; "I wanted a

drink, and"—he remarked sadly
—

"I

walked 9 miles to the next town."

Toronto is one of the most hospitable

cities we ever struck, except on Sunday.

It can give any place we know of points

on being "tight" on Sunday, though. You
can't buy a box of matches in a drug

store, and can't get a shave in the hotel

without an order from the clerk. We
fully e.xpected to have to get a doctor's

prescription that we needed food, before

getting dinner, but they have evidently

overlooked that. It's a great town,

though— all but the hotels.

Locomotive Engineering souvenirs

were in great demand and attracted favor-

able attention, even the daily papers men-
tioning them.

BRIGHT
SPOT

O.

e
L. F,

\'f*

/
There was quite a rivalry between Des

Moines and Milwaukee as places for the

next convention, and each had neat

badges. Des Moines extended the "glad

hand," as shown in the engraving, and

Milwaukee's "bright spot" was a happy
thought of Mr. Carmichael. secretary of

the Business Men's Association of that

city.

i i i
The Meriden Machine Tool Co., Meri-

den. Conn., which make a specialty of

forming lathes for turning all kinds of

articles into all kinds of forms sends out

a little circular asking people if they

would not like to receive one of the com-

pany's catalogues. We advise our read-

ers to say yes. They will find it very

useful and interesting.

New York Central Shops.

STANDARD BOLTS—PORTABLE FORGES

—

TOOL GRINDERS— BLUEPRINT CASES—
PAINTING CYLINDER COVERS — TAIL

RODS ON PISTONS—ALUMINUM VERSUS

GOLD LtAF.

There are not very many railroad shops

which lay themselves open to the charge

of being clean, but the West Albany shops

of the New York Central will have to

plead guilty to the charge. They are

about the cleanest railroad shops the

writer has ever seen—which may have

been partially due to its being Saturday

afternoon, though even this doesn't affect

some shops. White paint, whitewash and

clean tools add much not only to the ap-

pearance, but also to the quality and. we

believe, to the quantity of the work as

well.

The stock room is a credit to any shop,

and is not only neat, but a real saving

of time in finding what is wanted. The
bins are painted white, with the front

board bearing the bolt (or other part) size

in aluminum leaf on a black ground. Rod
bolts, set screws, injector parts, etc., etc.,

are kept in this way. They are also intro-

ducing standard length bolts and set

screws, and insisting on their use, which

is a step in the right direction.

.^11 lathe tools are ground in a tool

room on a Sellers grinder, a feature which

is too little appreciated in many shops.

It not only saves the men's time in hang-

ing around the grindstone themselves, but

saves the tools and turns out more work,

or ought to.

Grindstones appear to have been

abolished in these shops, as emery wheels

seem to be used entirely. In the erect-

ing and boiler shops there are inde-

pendent emery wheels, driven by small

oscillating air engines, for sharpening

chisels and similar tools, this being the

only exception to the tool-room grinding

scheme, and is apparently justified. Simi-

lar oscillating engines are used for driv-

ing cylinder-boring bars and valve-facing

machines. They have been found more
economical of air than the rotary motors

in this shop.

Several portable forges were seen in

the tank and boiler shop, blown by com-
pressed air, and coupled to the shop line

at any desired point by a regular air-brake

hose coupling. This blows a forge fire

steadily with any desired blast and doesn't

go to sleep, as a rivet boy has been known
to do after a night at a dance.

Tail rods on pistons are being largely

used on this road now. even on small-

sized engines, one for an inspection en-

gine just being got ready for shipment.

The piston, by the way, was solid, and

had three ^ square rings let into it, no
"bull," "junk" or "master" ring being

used.

Different classes of repair work are

kept separate in this shop, so that men
may get used to their particular kind of
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work. Freight engines are I<ept separate

from passenger locomotives.

Work schedule boards, as they may be

called, are in each department, and the

parts are worked on accordingly. If en-

gine "g6l" heads the list, all departments

hustle parts of this engine out before

touching anything else, except where an

engine is listed as "special," in which case

it is given preference everywhere.

One of the attractive features of the

shops is the drawing or blueprint cases in

the different departments. These are

simply but neatly made of walnut, with

glass doors, and the prints are kept on

edge so as to be readily handled. The
divisions are 4-inch iron rods, painted

white, and numbered. The prints are

mounted on tin with the edges turned

over, and the print is varnished thorough-

ly, so as to be easily kept clean. In this

way the prints are kept where they are

needed, and can be easily referred to.

In the painting department there is a

machine for cleaning and painting cylin-

der-head covers. It consists of seven

vertical spindles, each of which carries a

cylinder cover, and as they are revolved

the castings can be readily worked down
to a proper finish for painting, and paint-

ed also, by holding the brush while the

covers revolve. This gives a nice finish,

as it can be made very smooth, and the

"grain," so to speak, runs concentric with

the center of cover. ' This is driven by

an air engine.

Gold leaf has been replaced by alum-

inum here, and this, with the improved
tools that can now be had for laying it.

makes it a very cheap ornamentation.

For stripes, it now comes in rolls of the

desired width, and with these put in the

tool, it is merely a question of rolling it

along, leaving the stripe behind it. Gen-
eral Foreman Walters knows how to make
a visit interesting to a fellow mechanic.

Bnrllngton & Missouri River Locomo-
tive.

The remarkably handsome consolida-

tion locomotive hereby shown is one of

an order placed by the Burlington & Mis-

souri River Railroad people with the Pitts-

burg Locomotive Works. The engine is a

remarkably powerful machine and shows
phases of much careful and skillful de-

signing.

The cylinders are 22 x 28 inches, and
the driving wheels 52 inches outside of

tires. The working pressure is 180 pounds
per square inch, and with the dimension
of cylinder and driving wheels mentioned
give a tractive force of about 40,000

I)ounds. The coefficient of adhesion is 4.1.

Weight of the engine in working order is

180.000 pounds, of which 166.000 pounds
rest on the drivers. The driving wheel

base of the engine is 15 feet, and the total

wheel-base 2J feet 6 inches. Richardson
balanced valves are used, and the pi.stons

are all cast steel, with Dunbar packing.
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The boiler is 74 inches diameter at the

smallest end, and contains 292 tubes, 2\%

inches diameter. The firebox is 114 inches

long and 40 inches wide. The grate area

is 31.67 square feet. The tubes provide

2,486.4 and the firebox 188.6 square feet,

making a total heating surface of 2,675

square feet. The journals of the driving

axles are gx 10 inches; those of the truck

axles 55^ X 9 inches. The engine is

equipped with Westinghouse air brake

and the American driver brake.

i @ i
Work at Purdue University.

Purdue University entered upon the

work of a new term on the 14th inst, under

conditions favorable to an excellent year's

work. The engineering laboratory, so

The number of students matriculating

for the new year is larger than for several

years past. The Freshman class will num-
ber about two hundred, nearly two-thirds

of whom are in the engineering courses.

There are but few changes in the corps

of instructors in the engineering depart-

ment. Mr. Leopold O. Danse. for sev-

eral years senior instructor in Mechanical
Engineering, Lehigh University, has been
appointed an instructor in Machine De-
sign, and Mr. Robert S. Miller, assistant

in the Engineering Laboratory, has been

made instructor in the Mechanics of Ma-
chinery. ^ ^ ^

g i i
Some Running.

They do some very fast running on the

London & Northwestern road in England.

portation. The sides are hinged at the

bottom, and when down form a continua-

tion of the inclined floor outward from

the side of the car.

.^s if to atone for an enforced inactivity

during the heated term, the coupler man
has worked through the Patent Office

what is easily the biggest freak for a coup-

ler yet invented. It does not belong to the

tribe of any coupler yet produced, but

comes nearer the link and pin than any-

thing else. The draw-head is something
like the old bell-mouthed affair, from

which protrudes a bar looking much like a

whale harpoon, and has barbs on the side

of it. This bar is pivoted somewhere in

the draw-head mnutli. AM I'm' p.-irts for

E.Mllr.lT 111-' y. I't C. ru. AT JllE ii.M.VUA EXfOSITKl.N'.

well known to engineers the country over,

has, during the summer, been supple-

mented by the addition of a room 50 x too

feet, known as the Railroad Laboratory.

In this room the equipment of machines

for testing strength of materials, and the

brake-shoe testing machine of the Master

Car Builders' Association are already in

place. There is also a fine full-sized

model of the front end of a Richmond
compound locomotive, and an exhibit of

typical steel car trucks. The equipment
of this room will be completed during the

fall by the installation of the air-brake

testing rack of the Master Car Builders'

Association.

The summer time-card has two trains

scheduled between London and Liver-

pool, 201 miles, at an average speed of 51.8

miles per hour; five trains between Lon-

don and Crewe, a distance of 158 miles, at

51.6 miles per hour; two trains between

Carlisle and Crewe, 141 miles, at 52.9

miles per hour; two trains between Wigan
and Carlisle at 52.6 miles, and two trains

between Willesden and Sheffield at 52.2

miles per hour.

Someone has seized on the idea of the

cinder car, with its sloping floor and side

discharge, to i^erfect a car for coal trans-

manipulating the device are situated on

the roof of the car. but levers are con-

veniently arranged from the roof so as to

be reached from the ground. It seems too

bad that a government can be so heartless

as to take our yeoman's gold for such

useless devices as this.

The Bartow bell-ringer, which we illus-

trated in our June issue, on page 317, is

now being put on the market by the Chi-

cago Pneumatic Tool Company. They
are constantly increasing their line of spe-

cialties, and seem to have a happy faculty

of selecting good ones.
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Reasons Why

THE

McKEE
BRAKE
ADJUSTER

Should be used

Everywhere.

1

.

Insures highest possible brak-

ing force, decreasing liabil-

ity of skidding wheels.

AAA

2. Makes possible shortest stop

in emergency.

AAA
3. Gives uniform distribution of

braking force.

AAA
4. Assures engineer of efficiency

of brakes.

AAA
5. Insures uniform release on

all cars.

AAA
6. Increases safety by mainte-

nance of shortest possible

piston travel— thereby in-

suring greatest reserve

power.

AAA

7. Decreases cost of braking—
using less air.

AAA

Specify only the McKee
Adjuster and get the best.

Q & C COMPANY,
CHICAGO.
NEW YORK.
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Keeping Up Appearances.

Once in a while a car porter gets off a

good story. One regaled us the other

night while making up "lower 6" with a

tale of one of his "frens" who left home
and came back "busted," but he came to

town in style.

He only had 50 cents left and had

lioofed it all the way to the next station

below his native town and there he

donned his shoes, brushed up a little and

came home as large as life and 15 cents

in his pocket. This may be a suggestion

to some of our friends who had the Klon-

dike fever.

i i S
Armstrong Bros.' New Cuttlng-Off

Tool.

We illustrate below a new cutting-off

tool which is being placed upon the mar-

ket by Armstrong Bros. Tool Company,
of 106 and 108 West Washington street,

Chicago, 111., well known to the mechani-

cal trades as makers of an extensive line

of tool holders for metal working. This
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At the coroner's inquest a statement was

made that the accident could not have

happened had the engine been equipped

with the cow-catcher used on American

locomotives, and the daily papers used

the absence of cow-catchers on British

locomotives as a text for leading articles

abusing railway companies—the soulless

corporation plaint.

We do not think that any of the railway

companies concerned are arranging to put

pilots upon their locomotives, and the

agitation only serves to show how sense-

less popular agitations often are when

safety appliances are under discussion. If

the locomotive that figured in the disaster

had been provided with a pilot, it is doubt-

ful if the derailment would have been

avoided, as the platform would have pre-

vented the pilot from throwing aside the

obstruction. Then the British track does

not lend itself to the safe use of a pilot.

The rails are set up on cast-iron chairs

and the ballast is kept down almost to the

level of the ties, so that there is a deep

ARMSTIIONG BROS.' NEW CUTTING-OFF TOOL.

tool is based upon the same mechanical

principles which have attracted favorable

attention to the Armstrong tool-holders,

viz., an inserted cutting blade of self-

hardening steel, supported by a perma-

nent holder of drop-forged steel. The

blades are beveled on both sides, thus in-

suring the proper amount of clearance

necessary for a clean-cutting tool. They

require grinding on the cutting end only.

The bolts and holder are hardened, and

will stand constant use for years. The
cutting-off tools will be made in seven

sizes, suitable for all classes of work.

Proposal to put Cow Catchers on
British Locomotives.

Owing to a fatal accident which hap-

pened last month to an express train on

the Midland Railway of England, there

arose considerable talk in favor of equip-

ping all British locomotives with cow-

catchers. Some boys were amusing them-

selves with a baggage truck on the plat-

form of a roadside station, and they

pushed it upon the track just as an express

train was approaching. The station, like

many others in the British Isles, was on a

curve. When the engine struck the truck,

fragments of the woo'd and iron were

caught by the leading wheel on the out-

side of the curve, and it naturally jumped

the rail. Six persons lost their lives by

the accident.

space which the pilot could not touch.

In America it is well known that a high

pilot is dangerous, and a pilot on British

locomotives would always be high. Those

who examine this question free from

prejudice, bias or the need for a subject

to hang a grievance upon, will readily

agree that the British practice of securing

a strong iron bar in front of each leading

wheel is the safest plan that could be

adopted.

The Pennsylvania Road has made some

interesting experiments to find the dura-

tion of life of telegraph poles, by erecting

a number of them on the line, in which

different woods and methods of setting

—

the factors upon which information is

wanted—will be of such a varying charac-

ter as to suggest some valuable data for

future reference. The setting of these

poles comprise the old method of an or-

dinary hole with the earth tamped around

the pole, besides a setting in broken stone,

and a setting in a drained passage in which

oil has access to the imbedded end of the

pole.

§ i S
The long evenings are now upon us and

reading matter is in demand. Those who
are inclined to join improvement with

pleasure should send for our "Book of

Books." It is sent free on request.



486 LOCOMOTIVE ENGINEERING. Octuber. 1898.

Old-Time Railroad Reminiscences.

BY S. J.
KIDDEK.

A few persons are born lucky and the

balance seem to be afflicted with a qui-

xotic belief that an old, cast off hors-

shoe is prognostic of good luck. There

are lots and lots of people who do not

give a thought over which shoulder they

first observe the new moon; are utterly

oblivious to the signs of the zodiac;

would not give a moment's consideration

as to what month they were born or

draw the line at beginning a new work

on Friday, but when it comes to horse

shoes they would go far out of their way

to pick up an ancient one, particularly

if by any manner of hocus pocus the

proper number of bent nails has been left_

in it with which to clinch the luck.

From my earliest recollection I was so

imbued with the truth of the good fortune

sure to follow the finding of this talis-

manic emblem that I grew up firm in

the belief of its luck promoting qualities,

though more mature reflection failed to

suggest to me what there was about a

badly worn horse shoe, that had, per-

chance, outlived its usefulness in its

legitimate sphere, to promote good for-

tune, and finally I was brought to the

stern reality that the proverbial equine

sandal was a delusive snare, fatally lack-

ing the elements which blind wisdom so

very generously reposes in it, and my
reasons therefor will be found duly re-

corded below:

My fireman was a very bright young

fellow, but he had. unfortunately, gone

wrong on this subject, and when, as we

came into Burlington one evening, he

saw a freshly laid shoe beside the track

he possessed himself of it at the imminent

risk of wrecking his anatomy in jump-

ing from the 245 as it passed a street

crossing at a speed not conducive to

safety in alighting from a gangway.

Several days passed and the incident

had been quite forgotten when one morn-

ing upon going to the roundhouse pre-

paratory to starting out on my run. as

I stepped into the cab there was that

horse shoe nicely finished up and pol-

ished occupying a prominent position

above the boiler head. I rather admired

its ornamental appearance, little realiz-

ing at that moment, however, what a

world of trouble and vexation was

shortly to result from—but I must not

anticipate. We got out of the house,

backed down to the station and a few

minutes later pulled out for our run.-

We had scarcely gone more than a

mile up the grade, which began rising

almost at the station, when a pile bridge

spanning Hawk Eye creek was discovered

ahead to be on fire, the flames soaring

several feet into the air. I shut off. ap-

plied the brakes and stopped near the end

of the bridge. Dismounting and run-

ning on to the bridge I found the blaze

just fairly getting under way. sufficient

headway not having been made to

weaken the structure. Quickly returning

to the engine I cut off from the train,

jumped aboard and run her through the

fire, over the bridge, then backing down

to a working distance a liberal quantity

of water dashed over the rear of the

tender soon subdued the flames.

Again we coupled up and resumed our

journey. Middletown was some nine

miles away, and a meeting point, and

here we were to take the siding. This

side track was entered through a quite

sharp reverse curve and being on a grade

was a difficult place to start a train, par-

ticularly if freight cars happened to be

standing near the end, which proved to

be the case in this instance.

I pulled up, coupled into the box cars

and when I opened the throttle the en-

gine seemingly gave a slight slip of the

wheels and refused to move. I reversed

to get the slack but again she was power-

less and just at this moment the fireman

exclaimed (?), "Look at this

side rod." I looked and that rod was

describing an outward arc as beautiful

as could be imagined, and the crankpins

on the drivers were twenty-four inches

nearer each other than the original draw-

ings of the engine called for.

The mischief had been started by the

breaking of the back crankpin close up

to the hub on my side, which, when I

opened the throttle had permitted the

forward drivers to revolve a half turn.

A freight engine bound in the same

direction as ourselves relieved us of the

train and we then proceeded to make a

closer inspection. One of the main rods

was bent and the crank was broken en-

tirely from the front wheel. We dis-

connected, removed the broken parts,

loaded up the wreckage and wended our

way back to the hospital for indigent

engines.

The 245 was in the back shop several

weeks, during which time my fireman

and myself were attached to the extra

list, no one laying off, however, during

the time, and that horse shoe, as you have

seen, caused all this loss to the company
as well as time to ourselves. I might re-

mark right here that during the eight

years I run that engine the short trip

made on the morning in question was

the only one against which a break-down

can be recorded.

When the engine was again ready for

service the place that had so briefly

known that horse shoe knew it no more.

The fireman often wondered w^hat be-

came of it, and the cab and unlocked

boxes of every engine on the division

were stealthily overhauled by him in an

endeavor to locate that shoe, but with-

out tangible results, and finally the quest

was given up. What became of that

horse shoe?

Well, gentle reader, I don't mind tell-

ing you that that shoe was surreptitiously

removed from the cab on the day of the

accident, and lo! these many years has
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"That's

Great Stuff."
So said " Captain " John Wag:es,

Conductor on the Georgia Railroad.

A traveling man on his way from At-
lanta, Ga.. to Augusta, wondered a half a

dozen times what it was that caused the

frequent slowing up and the stoppages of

the train when no station was in sight.

He was informed that it was due to a

specially contrary hot-box.

Finally, when there came an unusually

long stop, he joined some of the other

passengers, and worked his way through
the crowd to where the hot-box was very

much in evidence.

"Why don't you try something to cool

the journal?" said the ubiquitous drum-
mer.

"Look here," said the irate engineer,

"we've tried every blankety-blank thing

that I know of in Georgia, and if you are

so darned smart, suppose you try your
hand at it!"

The crowd seemed to be on the side of

the greatly perplexed railroad ofScials.

and looked upon the meddlesome drum-
mer very much as though if he did not

succeed in helping them on thei"- way,
they would use his blood as a cooling

mixture for the overheated journal.

The drummer, who happened to be a

Dixon graphite man, and who had pre-

pared himself for emergencies before leav-

ing the car, produced his sample bo.x of

Dixon's No. 2 Pure Flake Graphite. The
difficulty was with the upper brass which
had partly burned out. About a quarter

of a pound of Dixon's No. 2 Pure Flake

Graphite was put in next to the end of the

journal. Some black oil was then poured
in, and then some waste and pure flake

graphite, mixed, was pushed in against

the journal, and the whole thing fixed up
ready for starting.

From that point to the end of the road,

about 78 miles, to Augusta, there was no
more trouble, and the bare hand could

easily be laid on the box when the train

rolled into Augusta.

This is only one of the hundreds of in-

stances that have demonstrated that

Dixon's Pure Flake Graphite is absolutely

without an equal for cooling hot bearings,

whether trucks or engine parts. Every
engine that is sent out should be equipped

with a can of Dixon's Pure Flake Lubri-

cating Graphite.

Pamphlet and samples will be sent, free

of charge, to anyone interested.

silently reposed, the writer has the very

best of reasons for knowing, beneath the

dark and murky waters of the Mississippi

river.

C/iicaifo, /ll.

i i i
Metal Sheathini; of Coaches.

There was not anything in the mechani-
cal line that excited more interest among
the masters in attendance at the Saratoga

conventions than the copper-sheathed

passenger coach of the New York, New
Haven & Hartford Railroad. The full-

sized section, taking in the sheathing

from the sill to the letter board and roof,

showed the application of the copper
sheets and how they were secured by in-

visible nailing, so clearly, that inquiry as

to details was superfluous.

Unlike a great many experiments, this

one has stood the test of service so well

as to bear out the predictions made for it

nearly two years ago, and the successful

outcome has impelled Master Car Builder

he concluded that radical improvements

were needed in sleeping cars to make
them what they ought to be. Although

not reared in the lap of luxury, Mr. Pull-

man had extremely luxurious tastes.

When he devoted himself to the building

of sleeping cars, his consuming desire

was to make something better than any-

thing that had been produced before, and

his whole career was dominated by that

sentiment. The first two sleeping cars

which he made, by changing two day

cars belonging to the Chicago & Alton

Railroad, were models of comfort com-
pared with anytliing previously put into

service.

The first car which he had built as

a sleeping car was a marvel of luxury,

convenience and comfort, and is not much
behind any of the most modern sleeping

cars. He raised the roof of the car to

make room for a comfortable upper berth,

and widened the car so that the station

platforms had to be cut off to let it

pass.

ljM"in'Aiye Eitgiiii^iring

UNION I'ACIFIC DUST GU.\KD.

Loatbcr.^.^thk'k

Joseph Dixon Crucible Co.,

Jersey City, N. J.

Appleyard to investigate the cost and

wearing qualities of other sheet metals,

notably aluminum and also aluminum

bronze.

If it is a fact that the cost of sheathing

a coach with copper is not materially

greater than that of the work done in the

paint shop, there are some possibilities of

a substantial cut in expenses, and that, too,

in a direction that gives about the least

return for the money invested of any of

the many drains on railroad earnings.

^ % ^

Pullman's First Ride In a Sleeper.

Shortly after the sleeping cars were in-

troduced on the Lake Shore Railway,

George M. Pullman, who was brought up

in New York State, determined to go

West. He concluded to indulge in the

luxury of a sleeping-car berth, and was
assigned to the top part of a section. He
lay there trying to hold on. until he was

worn out, then he got down and spent

the rest of the night sitting on the wood
box.

During the vigils of that weary ride

How he succeeded in prevailing on rail-

road companies to do this is one of the

mysteries of railroad history. It is said

that Mr. Pullman spent $300,000 on ex-

periment before he produced a satisfac-

tory upper berth.—Angus Sinclair, in July

Pall Mall Magazine.

Union Pacific Dust Guard.

This is one of the small details of rail-

roading which appears trivial at first

glance, but which is in reality very im-

portant when it comes to life of bear-

ings and consumption of lubricants.

The dust guard shown is made of

tough leather, 3-16 of an inch thick and

is pressed into shape by hydraulic press

in a similar manner as hydraulic piston

packing. The details are shown quite

plainly on the truck axle, and are. of

course, similar for the driver axle. The
fact that they have given great satisfac-

tion on the Union Pacific Railroad, and

that they seem to have a wonderful en-

durance, shows that they are accomplish-

ing their object.
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The Sargent Company's open hearth

steel plant has been running for the past

few months at its fullest capacity on sev-

eral large contracts, among whicli may be

mentioned the castings for lo-inch gun
carriages for the United States Govern-
ment. The Sargent Company has been

very successful in this class of work,

readily meeting the physical tests pre-

scribed by the Government, as well as the

short delivery which is demanded in most
cases. The good record that they have

been making is taken as an indication that

they will obtain their full quota of this

class of work in the awarding of future

contracts.

Williams Air Motor.

The engraving shows a neat portable

air motor in use at the Corning shops of

the Fall Brook Railroad, which was de-

vised by Mr. Williams, the foreman of

the shops.

It is mounted on a tripod, and the air

WILLIAMS AXB MOTOR.

inlet is through the small hose at bottom.
There are three small cylinders set at 120

degrees and getting air from the ring of

pipe shown. The gearing is contained in

the case at the left, from which the flex-

ible shaft is driven. It is a very handy
device, as it can be taken to any part of

the shop and used where wanted.

After much experimental work on elec-

tric lighting, the New York Central is

again adding to its Pintsch light. Over
500 coaches are already illuminated with

Pintsch gas, and it will only be a short

time when the entire passenger train equip-

ment will be so lighted, if the present rate

of application is continued.

The Chicago & Northwestern Railway

send us a neatly printed pamphlet, entitled

the "Northwestern Limited," illustrating

and briefly describing their train by that

name. The train is electrically lighted

throughout, and the pictures give a good
idea of modern train service.

The Safety Appliance Company, Went-
worth Building, Boston, have issued a

neat catalog of their railroad specialties.

They are making the devices formerly

made by the Graham Equipment Com-
pany, and which seem to be meeting with

favor.

The Bethlehem Iron Co., South Beth-

lehem, Penn., has been asked to bid on
the forgings for the engine and shafting

of a torpedo boat to be built in Japan for

the Imperial Japanese Navy. The line of

shafts, including the thrust and crank

shaft, are to be hollow. It may be re-

marked that the Bethlehem Iron Com-
pany is the only concern in this country
that has been asked to bid on this work.

The Grand Trunk Railway have some
cars with rather peculiar seats—from our
point of view. They look about like a

clam shell opened wide and hold two
people very comfortably. They seem to

fit into the small of your back very nicely

and relieve that tired feeling.

The Buffalo Forge Co., Buffalo. N. Y.,

report a number of sales, among the most
recent being an outfit for the Sayles

Bleacheries, Saylesville, R. I., and a com-
plete heating and ventilating outfit for the

Fashion Knitting Mills, Arcade, N. Y.

They have also received a commission to

build the induced draft apparatus for the

power plant of the Rowland Paper Co.,

Sandy Hill, N. Y., involving the use of

two large steel plate steam fans with en-

gines direct connected to the fans which
are equipped with water cooling bear-

ings.

A large consignment of cars of 3 feet

4 inch gage is being made for South
America, by the Lima Locomotive and
Machine Company. The shipment em-
braces stock, box, fiat and baggage cars,

which are dismembered and boxed so as

to facilitate transportation on mule back
to destination after the rail terminus is

reached. This style of getting equip-

ment to its home road, tells a story of

undeveloped countr.v. and the need of

cars going there to take the place of the

pack mule. Yet there are many such

places still to be reached by the sure

footed hybrid before his occupation is

gone.
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The Newton Macliine Tool Works
liave shipped the General Electric Co. at

Schenectady one of the largest slab mill-

ing machines that has ever been com-
pleted, having a range to admit work
72 inches wide and 6 feet in hight;

weighing about 50,000 lbs. They are also

making a speciality of late of heavy port-

able tools, which the construction of elec-

tric and modern high speed crane has al-

lowed shops to use which could not be

considered, but for the universal use of

electricity in machine shops. Many of these

electric tools weigh between 15,000 and
25,000 lbs., consisting of portable slotting

machines, boring machines, drilling and
milling machines. This company have
also just increased greatly their capacity

for placing large tools and an additional

electric traveling crane for handling the

erection of light machine tools.

A Powerful Mine Locomotive.

Although built within the close limits

of 6 feet 2 inches in both hight and width,

and for a 3-foot gage, this is a very power-
ful little locomotive, as the dimensions

will show.

The cylinders are 13 by 16 inches, and

saving in labor by making unnecessary

the filing which is otherwise needful.

The pamphlet, however, especially treats'

of the process of brazing by the dipping

method, or "liquid brazing," as it is called.

The brazing crucible is described, to-

gether with instruction and caution in

regard to its use. Instructions are given

how to build and set tbe necessary fur-

nace, time required for brazing, etc., etc.

i i i
.\n illustrated booklet lias recently

been published by Mr. George H. Dan-
iels, general passenger agent of the New
York Central, which contains some novel

features. It illustrates the Lake Shore

Limited by means of a variety of fine half

tone engravings, and it gives the passen-

gers on the train information concerning

all the leading places passed en route.

We have never known of a case where
this was done, but we are certain it is

going to add greatly to the pleasure of

people who ride from New York to Chi-

cago on this magnificent train.

The metallic sheathed passenger-train

car is to have a chance to show its virtues
' on the Fitchburg. There is no better

A I'OWEHFUL MINE LOCOMOTIVE.

considering that the boiler pressure is 180

pounds, while the drivers are but 29

inches in diameter, the drawbar pull is

large for this size engine. The journals

are 6 by 7 inches; the wheel-base 7 feet 3

inches; tank capacity 790 gallons, and

weight in working order 58.000 pounds.

Mr. R. .-Xtkinson. mechanical superin-

tendent of the Canadian Pacific, writes us;

"Referring to article in your September

issue, page 428, on a rotary shearing ma-

chine in use in these shops. It was found

necessary when required to cut steel stock

up to 1% inches to increase the weight

of fly-wheel by shrinking on a heavy

wrought iron band about 4 inches square.

The band was not turned but put on

rough."

s i i
The Di.vton Crucible Company of Jer-

sey City, N. Y., has published a little

pamphlet. It treats incidentally of braz-

ing graphite, the application of which

to bicycle tubes prevents the adher-

ence of the spelter and so effects a

opening by which to demonstrate the re-

sistance of copper sheathing against the

ruinous effects of cinders and gases, than

that afforded by the long Hoosac tunnel,

and there is no doubt that the cars will

come out of the test with the same favor-

able results shown on the New Haven
road. Mr. Appleyard has shown the way
to extend the life of the exterior finish of

a coach at a merely nominal cost, as com-
pared with brush methods, and its gen-

eral adoption cannot be deferred for long

on roads having an understanding of its

merits.

i i ^
The Diamond Machine Company, of

Providence. R. I., in addition to their

large line of grinding machinery, make
a great many special machines both from

their own designs and from drawings of

customers. They made the machines on

which the now well-known "Christy"

bread knives were ground automatically,

and have just finished a m.ichine (or

grinding a new patented bread knife on a

somewhat different principle from the

"Christy."
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Two six-wheel connected engines are

under way at the Baldwin Locomotive

Works for the Baltimore & Ohio South-

western.

i i i
The Pittsburg Locomotive Works are

building one six-wheel connected engine

for the Detroit & Mackinac, and one of

similar type for the Centralia & Chester.

i s s
Don't laugh at the man who claims he

can save only s per cent, of expense. You
are more apt to realize his claims than

those which guarantee 50 per cent.

i @ i
Every man can increase his stock of

practical knowledge by close observation

in his daily work. It means more than

most men imagine.

i S i
The increase in capacity of locomotive

tanks is one of the remarkable points in

new power. Only a few years ago a

2,800-gallon tank was considered a large

affair, but that figure paled before those

of 3.500 capacity, and this in turn gave

the palm to those built for 4,000 gallons.

The new engines on the Great Northern-

have tenders that carry 4.500 gallons, and

the Chicago Great Western has 5.000-

gallon tanks on their new moguls. The
Chicago, Burlington & Quincy also have

some new Consolidation engines with

tenders of 5,000 gallons capacity. These

heavy tenders weigh, when loaded, very

near 100,000 pounds, or about the weight

of the average mogul engine, and are

therefore no mean load in themselves.

The Peerless Rubber Company, of 16

Warren street. New York, are sending,

on request, a lithograph advertisement,

showing the "Oregon" and giving some of

her dimensions and performances. All her

joints were fitted with packing and gas-

kets of this company, and they are natur-

ally proud of the fact.

^ ^ i
The Chicago Pneumatic Tool Co. write:

"We have just received the second order

from the Imperial Chinese Railway, and

our president, Mr. J. W. Duntley, is now
in New York, closing an order for Japan,

for 36 pneumatic tools and 3 compressors.

Our mail to-day covers also many home
orders, including the United States Navy
Yard, and the outlook for business is very

bright indeed."

i i i
No. 6 of the "Record of Recent Con-

struction," issued by the Baldwin Loco-

motive Works, contains several interest-

ing locomotives. Ten-wheelers seem to

predominate, but there is quite a variety,

including several that are decidedly out

of the usual; one being a rack locomo-

tive for Brazil, and another a powerful

mine locomotive with 29-inch drivers.

Mr. S. N. Fleming, a locomotive en-

gineer at Hopkinsville, Ky., has patented

an electric train-blocking system of rather

peculiar character. He proposes having

all locomotives equipped with a magnetic

bell, electric b.attery and two trolleys,

which make contact with a third rail. One
merit claimed for this system is that the

locomotive engineers mites apart can sig-

nal to each other. We are not aware that it

has been applied to any locomotive.

The water scoop on tenders has been

abandoned on the Maine Central, and the

"Flying Yankee" now gets its liquid sus-

tenance from the ordinary plebeian stand

pipe at stations, just the same as other

trains. We are not informed as to the

causes leading up to this reactionary

move, but the probabilities are that the

old method of taking water has some ad-

vantages not realized in the track tanks.

Baltimore & Ohio engine No. 99, which

has just been laid aside at Grafton, W.
Va., and will be consigned to the scrap

pile, has quite a history. It. is one of

the Ross Winans camel engines and was

built in 1851. There are only four of this

class of engines now remaining. During

the late war this engine was one of several

captured at Martinsburg by the confeder-

ates, and hauled across the country by

pike to Staunton. Va., under direction of

Col. Thomas R. Sharp. President John

W. Garrett, after the war was over, hunted

up Col. Sharp and appointed him master

of transport.ition. in recognition of the

ability displayed in that unparalleled

achievement.

g i i
.\dvance figures from the tenth statis-

tical report of the Interstate Commerce

Commission, place the total number of

casualties to persons on account of rail-

way accidents for the year ending June

30, 1897, at 43,168. Of these casualties.

6.437 were fatal, and 36,731 were injuries

of differing degree. One thousand six

hundred and ninety-three railway em-

ployes were killed and 27,667 were hurt

during this time. The ratio of fatalities

of employes was I to 486, and the ratio of

injured employes was I to 30. One pas-

senger was killed for 2,204,708 carried, and

one was injured for every 175. 115 carried.

An automatic lire extinguisher for pas-

senger coaches has been gotten up which

is operated from the air system of the

train, and is made so as to extinguish fire

in the heater and lamps in the car at the

same time, in the event of accident. The

automatic features of this device consist

of a weighted lever which, on falling, per-

mits compressed air to pass into a small

cylinder and actuate a piston having con-

nection with a valve controlling the

^luenching fluid.
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If you haven't tried

Peters' Brotherhood

Overclothes 3-011 haven't

had the best kinds.

They are made b}' a

railroad man who

knows how they ought

to be—and they are just

what 3-ou want.

They fit, are well made,

and wear well. The coats

(jumpers) have a patent

pocket that hold your

watch so it can't fall out

—may save you dollars in

watch repairs.

Better try a pair next

time.

H. S. PETERS,

DOVER, N. J.
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Cars. Wheels. Axles, etc Chemical Laboratory-
Analysis of Ores. Iron. Steel. Oils. Water, etc.

Physical laboratorv—Test of Metals, Drop and
Pulling Test of Couplers. liraw Bats,etc.

Efficiency Tests of Bnilers, Enqinesand Locomotives

c
Improved Pnetimatic

racK Sanding ^ ^ a

Upparatus
For Locomotives.

KNRY U IIACH. 176 HURON AV„ N. CAMBRH>Gt. MAM

"Jim trow" Rail Bender. ?„5r"SJ
indoor or outdoor use. Well made, sleel screw
and wrought body. Hondlrs up to 100-pound rails.

Also smalter sizes. H>draulic benders for heavier

*<"^*i- JOS. r. McCOY CO.,

24 Warren St., New York.
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Ten-Wheel Passenger Engines— Great
Northern Railway.

Our illustrations of the Great Nor-
thern's eight new locomotives show what
are believed to be the heaviest passenger

engines in ilie world. These machines

were designed and built by the Brooks
Locomotive Works in accordance with

the ideas of iMr. James J. Hill, president

of the Great Nortlicrn lines, and though

NEW YORK, NOVEMBER, 1898.

lar to those of the Wisconsin Central en-

gines referred to.

The indicator cards from these engines,

taken in both freight and passenger ser-

vice, show in a most interesting and con-

clusive way the distribution and work
done. The water used per indicated horse-

power per hour, as gathered from the test

records, is 24 pounds for passenger ser-

vice and 22.4 pounds for freight.

No. II.

Heating surface, tubes—2,452 square

feet.

Heating surface, total—2,677 square feet.

Grate area—35.4 square feet.

Drivers, diameter—63 inches.

Drivers, material of centers—Cast steel.

Truck wheels, diameter—30 inches.

Journals, driving axle, main, front and
back—9 X II inches.

Journals, truck

—

sVi ^ 12 inches.

BKOOKS TEN-WHEELEU 1--OR GREAT XOHTUEK.N.

keeping well within the standard practice

of the builders in respect of high-class

work, there are to be noted many points

of difference in detail from other engines

of the same type.

These engines are similar in some re-

spects to those of the Wisconsin Central,

illustrated in our June issue; but while the

latter engines weighed 150.000 pounds
and had a maximum draw-bar pull of

30.000 pounds, these new leviathans weigh

166.000 pounds and can exert 36.000

pounds at the rail. The coefficient of ad-

hesion for the maximum tractive effort

is about 3.6. and reaches about 4 when
cutting off at two-thirds of the stroke,

with a mean effective pressure of 170

pounds and 32,500 tractive power. The
cylinder arrangement and piston valves,

together with the spring rigging, arc simi-

Steel has entered largely in the con-

struction of these engines, embracing the

driving wheel centers, driving boxes,

spring saddles, crossheads, pistons, ex-

pansion pad brackets, engine draw casting

and many smaller parts, which are of open
hearth cast steel. A reference to the sub-

joined dimensions will furnish all neces-

sary information:

GENERAL DIMENSIONS
Weight on drivers— 129,500 pounds.

Weight on trucks—36,500 pounds.

Weight, total— 166,000 pounds.

Wheel-base, total, of engine—25 feet 4
inches.

Wheel-base, driving— 14 feet 6 inches.

Length over all, engine—40 feet iH
inches.

Heating surface, firebo.x and arch pipes

—225 s<|uare feet.

Main crank pin. size—6;4 x 6 inches.

Cylinders—20 x 30.

Piston rod, diameter—4 inches.

Main rod, length center to center—120!^

inches.

Steam ports, length— 18 inches.

Steam ports, width—2 inches.

Exhaust ports, length—56 inches.

Exhaust ports, least area—66.5 square

inches.

Bridge, width—2!-; inches.

Valves, kind of—Improved piston.

Valves, greatest travel—7 inches.

Valves, steam lap (inside)

—

I'A inches.

Valves, exhaust lap or clearance (out-

side)

—

\4i inch.

Lead in full gear— 1-16 inch negative.

Boiler, type of—Player improved Bel-

pa ire.

Boiler, material in barrel

—

Steel.
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Boiler, working steam pressure

—

210

pounds.

Boiler, thickness oi material in barrel

—

11-16 inch.

Boiler, thickness of tube sheet—J4 inch.

Boiler, diameter of barrel—70 inches.

Seams, kind of horizontal—Sextuple.

Seams, kind of circumferential—Double

and triple.

Crown sheet, stayed with—Direct stays.

Dome, diameter—30 inches.

Firebo.x, length— 123 inches.

Firebo.x, width—41 }4 inches.

Firebo.x, depth front—80 inches.

Firebox, depth back—62 inches.

Firebox, material—Steel.

Firebox, thickness of sheets—^Crown.

f^ inch; tube, ->i inch; side and back. H
inch.

Firebox, brick arch—On water tubes.

Grates, kind of—Cast iron, rocking.

Tubes, number of—303.

Tubes, material—Charcoal iron.

Tubes, outside diameter

—

2% in(?hes.

Tubes, thickness—No. 11 B. W. G.

Tubes, length over tube sheets— 13 feet

!0'A inches.

Exhaust nozzle—Single.

Exhaust nozzle, diameter—5 inches.

5 3-16 inches, 5M inches.

Stack, least diameter— 15H inches.

TENDER.

Tank, capacity for water—4.500 gallons.

Capacity for coal—8 tons.

Type of under frame—Steel channel.

Diameter and length of journals

—

4\i

X 8 inches.

Sight-feed lubricators—Nathan.

Safety valves—Crosby.

Injectors—New Nathan No. 10 and

Monitor No. 10.

Springs—French.

Metallic packing—Jerome.

i ^ '^
Bushing of locomotive cylinders is re-

duced to a science on the Baltimore &
Ohio. It affords a good means to hold

cylinders to size, and also allows any de-

sired degree of hardness for wear at a low

cost as compared with complete renewals

of the whole cylinder. The cylinder is

shrunk on the bush in all cases, by first

warming the former by means of a light

fire in the barrel, this method having been

found preferable to cither gasoline or

steam for expanding the cylinder.

i i i
The Newton Machine Tool Works have

just received the contract from John
Brown, of Sheffield, England, who is the

largest manufacturer of armor plate in the

world, for a special double radial drilling

machine for drilling armor plate. They
are also completing the drawings of a

large cold saw cutting-off machine for the

Armor Plate Works at Creusot, France.

Mr. Charles C. Newton, of this company,
has just returned from abroad, where he

went on the special invitation of these

firms, having in view the securing of an

ortlcr for these machines.
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Three-Cylinder Locomotives.

There are a good manythrec-cylinder lo-

comolives in use to-day in different parts

of the world, but they are a disappointment
to their friends. The extra cylinder puts
nearly a third of extra mechanism upon
the engine without bringing any advan-
tages to speak of.

American mechanics were early in the

field with three-cylinder locomotives. The
"Washington" and "Ohio," three-cylinder

engines, were rebuilt at Wilmington shops
by Louis Fleicker some time about 1850.

The "Washington" was a 30-ton engine,

carried 90 pounds steam pressure, had two
outside cylinders ijH x 20 inches and one
middle cylinder 16 x 20 inches. 20-inch

stroke and a 5-foot wheel without the tire.

The "Ohio" was a 3S-ton engine, car-

ried 95 pounds- steam pressure, had two
outside cylinders 13 x 20 inches and one
middle cylinder 16x20 inches, 20-inch

stroke and a 5-foot wheel without tire.

They were both wood-burning engines.

Mr. Fleicker was master mechanic of the

Wilmington shop and the designer of this

style of engine. Previous to this time
they were "Norris" engines.

i S i
An American Locomotive for England.

The Baldwin Locomotive Works re-

cently built a narrow-gage engine for an

English road, and the "Trade Journals'

Review," of London, comments on the

attempt to "carry coal (burners) to New-
castle," under the above caption, as fol-

lows:

"It is not easy to imagine the feelings

with which British engineers will regard

the new locomotive that has just been

built in .America, and will soon make its

appearance in England for service on the

Lynton &. Barnstaple Railway. This

small passenger engine, constructed by

the Baldwin Locomotive Company, Phila-

delphia, is the first that has ever come
over to the United Kingdom, although

the same makers have furnished several

for the British colonies.

"It is true that it is an exceptional pro-

duction, built for a light railway (235'2-

inch gage), and it might not be difficult

to assign a reason for its having been ob-

tained from the United States. British

locomotive builders are at present so full

of orders for standard engines, that in all

probability there are none that would

care to go out of their way to undertake

50 insignificant a contract. The engine

has no tender, it carries its own water and

fuel, and generally conforms to the well-

known .\merican practice, even so far as

to be fitted with the inevitable cow-

catcher. This latter, however, for a nar-

row-gage railway, may not be altogether

out of place.

"The principal dimensions arc: Cylin-

ders, 10 inches diameter and 16 inches

stroke; wheel-base, total. 17 feet 7 inches;

boiler, 34 inches diameter, of 5-16 inch

steel plate; firebox, 37 inches length by

30kl inches width by 41 inches depth, of

copper 'A inch thick; tube plates, 'A and
'4 inch; eighty-four tubes, i54 inches

diameter; driving axle at journals, 5

inches by 6 inches; weight on drivers, 13

Ions; tank capacity, 800 gallons.

"This invasion into our preserves may
look like the insertion of the thin edge of

the American wedge into locomotive en-

gineering, but we dare say it will not

cause undue alarm amongst those who
are most interested."

Mr. Cross is convinced that the borings

will work into the wood, solidify and pre-

vent decay, and that it affords one of the

simplest and best designs for foundations

of machine tools.

The Falls Hollow Staybolt Company
are enjoying a substantial increase in busi-

ness, due partly to their lower price,

which makes it unprofitable to drill or

punch the bolts. Several orders have

iM^mottM EtiftnmnMf

r.UOOKS TEX-WHEELEU EOU GREAT NORTHERN.

Machine Foundations.

Mr. W. Cross, general master mechanic
of the Canadian Pacific Railway at Win-
nipeg, Manitoba, has a new method of

putting in foundations for his machine
tools. The heavy tools which liave been

placed recently have been set with timbers.

5 by II inches. 6 inches apart, and tied

with cross-timbers in the same way. The
space is then filled with cast-iron borings,

and makes a very solid foundation.

been received from Japan, indicating that

our friends in the Far East appreciate

good quality of material as well as con-

venience.

i i i
The newest and most ingenious ma-

chine in the wood-working line is the

Chain Saw Mortiser, made by the New
Britain Machine Company, New Britain,

Conn. For car work or other mortising

it beats anything we know of.
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A Little Chat on Tractive Power.
BY R. K. MARKS.

There are too many engineers—some
of the boys I know pretty well, too—who
are not so well posted on some things

about their engines as they might be.

Tractive power is one of these. Some
men I've met seem to think, it's first

cousin to combustion or something else

they hear about but can't see.

Now, I don't blame men who are on the

shady side of fifty for not wanting to

tackle algebra, if they never had the

disease before; but it's mighty handy to

know a little, once in a while, and there's

no excuse for a young fellow not know-
ing enough about it not to be scared at

which reads: Multiply the square of the

diameter by the stroke and by the mean
elTcctive pressure in the cylinder. Then
divide this by tlie diameter of the wheel.

When the stroke is taken in feet the diam-

eter of driver must also be in feet, or both

can be in inches. Some use one and some
the other.

To get it down to its finest point, we

can say—and ought to be able to remem-

ber, too—that the cylinder diameter

squared equals the tractive power for i

inch of stroke, I pound mean effective

pressure with a i-inch wheel.

It is customary to consider the maxi-

mum mean effective pressure as 85 per

cent, of boiler pressure, and as the engine

=:rT=::-TgU

A STOKY WITHOUT WOltUS.

the sight of x, y and :. But as I'm not

going to mention algebra here, no one

need have hysterics.

Tractive power is the pull of the engine

on the drawbar in pounds—not per any-

thing; just plain i6-ounce pounds, same

as a spring balance. To find this pull, we
must consider the factors which do the

pulling.

These are: Steam pressure which is

effective in the cylinder, area of piston on

which it acts, length of the stroke through

which it acts and diameter of driving

wheels. The way in which all of these act

and how the figures cancel each other,

was clearly shown in the issue of Novem-
ber, 1896. Suffice to say that the usual

formula is

d' y SX Af. E. P.

e.xerts its ma.xinium tractive force or

drawbar pull in starting, at long cut-off,

this is the accepted figure.

Taking an 18-inch engine, we have 18 X
18 = 324 pounds pull for each pound

mean effective pressure per inch of stroke

for a 1-inch driver.

Calling boiler pressure 160 pounds, then

85 per cent, of 160 equals 160 X 85 = 136

pounds mean effective pressure. Then 324

X 136 = 44.064 pounds pull per inch of

stroke; but don't forget that you are only

considering a i-inch driving wheel. A
24-inch stroke would give 24 X 44,064. or

1,057,536 pounds pull. Now see the effect

of the size of wheel, and you'll see why
the short-legged freight engines start the

big trains.

Calling this a passenger engine, with

77-inch wheels, we divide 1,057,536 by 77

and get 13,734.3 pounds drawbar pull.

Now put this same cylinder and pressure

on an engine with 50-inch wheels and see

the difference. Then we have 1,057,536

divided by 50, and find the pull to be

21,150.7 pounds.

If we lengthen out the stroke to 28

inches and multiply 44,064 by 28 instead

of 24, we have 1,233,792 pounds, which

divided by 50 gives 24,675.8 pounds draw-

bar pull.

This method makes an easy way to

compare the capacity of engines mentally,

as it is easy to remember that the square

of the diameter of cylinder equals the

tractive power for the unit of stroke,

mean effective pressure and wheel. Thus

it engines are alike, except that one is 24

and the other 28-inch stroke, you can see

that the latter will have one-sixth greater

pull than the former. On the other hand,

if the former has a 60-inch wheel and the

latter a 70-inch driver, the tractive power

of each is the same, as the difference in

stroke is balanced by the drivers.

It's a little food for thought among the

boys who ask questions and show that

they want to get along faster.

Fadi and Fancies in Locomotive
Bulldine—No. ii.

The Raub engine has been making a

new bid for popularity in the daily papers

of the past few weeks. It has saved so

much fuel and water and run so fast (on

paper), that if a road only had two such

engines, they wouldn't burn any coal, and

could run eight miles a minute.

The description given in the January

issue of 1894 called it "the great American

junk shop on wheels," and the title is still

effective in describing it.

There are two small boilers, each with a

fire-door on each side and a smoke-flue

coming back to a stack in the center. The

engines are small, vertical affairs in the

center, and are supposed to perform won-

ders, but—they haven't as yet.

There is little to be said of this alleged

locomotive, except that it comes pretty

near being the biggest freak of the lot,

and that is saying considerable.

Only one has been built, and that has

been in constant service—holding down
rails in a shed in Paterson, N. J.—ever

since it was completed. When they build

another, it will be time to appoint a lunacy

commission to examine the purchasers of

the stock.

.\n article which attracted considerable

attention at the late mechanical conven-

tions was the automatic driver brake re-

lease. It looks something like a triple

valve, and is piped to the steam chest

and is connected with the triple valve.

When the engine is reversed while the

air brake is applied, the steam chest pres-

sure releases the driver brakes while the

others remain applied.
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Locomotive Te*ts—Qreat Northern
Railway.

A test to show up the performance of

the new Brooks engines on the Great

Northern, in botii passenger and freight

service, was made recently, the results of

which are herewith presented. The usual

means taken to accurately measure the

fuel and water consumption, tempera-

tures, etc., were employed, as in all cases

of such work, and indicator cards taken

at suitable points most likely to give a

favorable use of the throttle; but no at-

M.E.P.= I71.5 M.E.P.= 165
I.H.P.=188 I.H.P.=188

Speed=9M.P.H. .

Boiler pressure= 200

Passeuger. Freight.

Size of exliaust nozzle,
single, inches 5% 5%

Time on the road 2h. 17m. 4h. 35m.
Time made ur> in minutes. 54 77
Aggregate intermediate
stop, minutes 27 61

Time during which power
was developed Ih. 34m. 3h. 10m

Max. speed, miles per hr. 4l>.5 33.8
Av. speed, miles per.hour. 26.2 13.5
Max. rev. per min..'. .-. .. 264 180
Max. piston speed, feet
per minute 1,320 900

Min. seconds per mile.... 72.9 106
Max. boiler pressure 210 210
Min. boiler pressure 185 165
Average boiler pressure.

.

196.4 198
Prevailing position of
throttle lift, inches 0.5 0.5

M.E.P.=I5I.6 M.E.P.= I48.3

I.H.P.= 207 I.H.P.=21J
Spced=J0.3M.P.H.
Boiler pressure=208

M.E.P.= 74.2

I.H.P.=258
M.E.P.=79.5

=^30 I.H.P.=283
Speed=282 M.P.H.

M.E.P.=58.9 M.E.P.=59.3

INDICATOU DIAGRAMS FOR G

tempt was itiade to get anything except

results that would be obtained in every-

day road practice, and on these grounds
they are given as a contribution to the

general collection of locomotive test

literature, which with the cards will be

found of interest after noting the fac-

tors through which the final figures were

reached:

Passenger. ["'reight.

Engine number 154 154
Date of trial 7-28-98 7-29-98
Length of run, miles 48.1 48.1
Mean temperature of the
atmosphere, degrees.... 76 85

Condition of the rail Good Good

LoeonwlU

REAT NORTHERN LOCOMOTIVE.

Prevjilling throttle open'g,
squjire inches 16.6 16.6

Prevailing cut-off. inches, 7 & 10 7. 10 & 18
Prevailing cut-off. per
cent, strolic 23 & 33 23. 33 & 60

Weight of train In tons of
2.000 pounds, inclusive
of locomotive and tender 289 549

Weight of train, exclusive
of toconiotive and ten-
der, tons 157 417

Weight of train, exclusive
of locomotive and way
car, tons — 410

Number of cars 5 11
Total weight of coal con-
sucied. pounds 7,300 11.600

Number of miles per ton
of coal 13.2 8,3

Pounds of coal used per
mile 152 241

Coal used per 100 tons of
train per mile 52.7 44.0

Passenger. Freight.

Weight of coal burned
while throttle was open,
pounds 7.050 11.300

Average weight of coal
burned per sq. ft. of
grate per hour, pounds. 1-T 101

Weight of water drawn
from tank, pounds 35.000 59,600

Waste of injector 225 240
Weight of feed water,
pounds 34.775 59.360

Temperature of feed
water, degrees 56 56

Water used per mile. lbs.. 724 1.235
Water used per 100 tons
of train per mile 251 225

Water used per hour, lbs. 22.160 18.750
Water user per sq. ft. of
heating surface per
hour, pounds 8.28 7.01

Water used per sq. ft. of
grate surface per hour,
pounds 626 529

Actual evaporation per
pound of coal, pounds.. 4.93 5.27

Equiv. evaporation from
and at 212 deg. per lb.

of coal, pounds 6.00 6.40
Max. I. H. P. develop'nt. 1.468 1.116
Aver. I. H. P. develop'nt. 922 839
Coal per I. H. P. per hr.,
pounds 4.87 4.26

Water per I. H. P. per hr.,
pounds 24 22.4

Aver, nuuiber of sq. ft. of
heating surface per I.

H. P 2.9 3.19
Aver, number of I. H. P.
per sq. ft. of grate surf. 26.1 23.6

Max. grade, feet per mile. 116 116
Aver rise, feet per mile. 64.7 64.7

Motor Versus Horse.

Trials have recently been made in Lon-

don to supersede the horse in haulage of

mail from the General Post Office to sub-

stations. Oil, steam and electricity were

the motive powers tried, to determine

their relative commercial value in doing

the work. No facts are at hand on which

to base a comparison with the horse

against oil. but since the performance of

the motor did not come in for condem-

nation, it is fair to assume that it was a

favorable one.

Steam and electric motor-s also gave re-

sults in the same service, that left no doubt

as to their economy for the work. There

is no doubt about the saving of time by

the motor method of mail distribution to

sub-stations; it has long been the prac-

tice in New York city to convey mails to

the uptown stations and the Grand Cen-

tral Railway station, by coupling the mail

car to the regular street railway electric

cars; these mail cars being fitted up so as

to facilitate the sack distribution by the

mail agents while en route. This system

is found perfectly satisfactory in meeting

the requirements of this feature of the

mail service.

An illustrated catalog has been issued

by the Dickson Locomotive Works, which

contains fine engravings illustrating the

various kinds of locomotives made by the

company. It also contains a great deal

of useful information about the hauling

capacity of locomotives, and other facts

that are highly interesting. There is a

very good description of the compound
locomotive built by the company. The
automatic starting valve shown is one of

the best pictures of the kind we have ever

seen.
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Pike's Peak and Its Railway*.

UY M. F. JUKKS.

In November, 1806, Major Zebuloii M.
Pike discovered tbe well-known moun-
tain which bears his name, and, accom-

panied by three companions, attempted its

ascent in the latter part of the montli, but

failed, as during that season the summit
was blocked with snow and its ascent was

practically impossible. The first success-

ful attempt was not made until July 14,

1819.

Nowadays, anyone that can stand the

altitude is able to reach the top by means
of the world-famed "cog road" (as it is

called in this part of the country), the

Manitou & Pike's Peak Railroad.

The road proper starts from Manitou.

at the base of the mountain, and in about

nine miles, going at the average rate of

six miles per hour, rises from an altitude

of 6,629 feet to 14,147 feet, or over 7,500

feet; the average grade being 16 per cent.,

or 845 feet to the mile. The road was fin-

ished in 1890. and was constructed upon

the Abt system, like a number of other

mountain roads, including the Mt. Pilatus.

having a grade of 48 per cent. The road-

bed is much wider than for ordinary track,

and of necessity has to be more substan-

tial, as the weight of the track tends to its

creeping or sliding on the heavier grades.

To counteract this tendency, anchors are

placed at distances varying from 200 to

1,400 feet, according to the grade.

The track (4 feet SJX inches) is laid

with 40-pound carrying rails, between

which are the two lines of rack cut from

solid Bessemer steel. The rack rails are

cogs and racks. If any of the pictures

showing the track (No. i or 2 will show
it best) be examined closely, the observer

will see its construction easily.

The locomotives, as will be seen at first

glance, are necessarily different in almost

every respect from the ordinary machine.

On the road they arc all Baldwins, the

it back, as the case may be. The engines

and cars are both fitted with pinion

brakes, and the engines have hand, steam

and water brakes. The Le Chatelier

water brake, which acts as an air com-

pressor, will not need mentioning here, as

it has already been described in a recent

number of Loco.motive Engineeri.vc;.
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the Raton Mountains, in Xew Mexico.

Lastly, but not by any means the least, is

the most wonderful and glorious sight of

all—the sunrise as viewed from the sum-
mit. It is a sight the grandeur of which

Qlory for the Conductor Again.

A newspaper clipping recently gathered

in reads;

"Captain Watkins. commander of the

'Paris.' is an old sea dog of the first order.

FIG. 3—I'HA.NTOM CUKVE.

I feel incapable of describing. The photo

which shows it gives one but a faint idea

of the glory of the sight, and the photo-

graph itself loses much of its original

beauty in reproduction. This picture,

which, bv the way. is r)nc of the most

No living na\'igator knows the Nortii At-

lantic better. This is not the first time lie

has performed a similar feat of seaman-

ship.

"Nearly twenty years ago. when in com-
mand of the "City of Brussels.' as coni:no-

and Watkins got the reception of a con-

quering hero."

It is all very well to give the Captain his

own share of the glory of bringing a dis-

abled steamer into port, but it is quite an

unjust proceeding to ignore the stupen-

dous labors of those who rendered as-

sistance from other vessels unnecessary.

Away down in the depths of the ship a

band of grimy engineers sweated and

toiled to such good purpose that they re-

paired the broken shaft and made it suffi-

ciently strong to work the propeller and

drive the vessel into port. These men did

all the work required to put the steamer

into working order, and the gold-laced

man on the bridge got all tlie glory. Just

the same thing as the conductor who
made a splendid run while lounging in the

caboose.

^ i i
Convenient Uses for Malleable Iron.

The usual form of forged tank lug for

bolting the tank to the tender frame is

quite an expensive forging. Mr. Conolly.

of the Duluth, South Shore & Atlantic,

now makes these of malleable iron, which

does the work just as well, and at a con-

siderable saving. They have in use a

novel form of combined w'ashcr and nut

t—VIEW 1)1' MILES OF ROADBED.

wonderful views that has ever been made,

was taken by Mr. Fred P. Stevens, of

Colorado Springs, and, with any of the

other views, can be obtained from him.

The views other than I have mentioned

are as follows: No. 3, Phantom Curve,

with engine No. i and coach; No. 4 shows

3'/2 miles of the cog-road: No. 5, United

States signal station and train; No. 6 was

taken on June 15, 1894, and show.s the

amount of snow on the summit at that

time of the year.

dore captain of the Inman Line, he had a

breakdown in the shape of a broken shaft

shortly after leaving New York. Captain

Watkins had all sail set, and was able

partially to handle his ship while she was

drifting a long way southward. He was

several times spoken and offered assist-

ance, but this he refused. He ultimately

came home all right. As the 'City of Brus-

sels' sailed into the Mersey, decked in a

full suit of bunting, she was greeted by

enormous crowds both on water and land.

lock on wooden brake beams and other

parts of trucks. Malleable-iron washers

are used in many ways. When possible,

lugs arc cast onto the washers, arranged

so that a wire nail run through these lugs,

clinched on the bottom, acts as a nut lock.

The holes in the lugs and for bolts are

cored, making the cost of the washers but

trifling. Malleable castings are very

largely used on this road. They were, we
believe, the originators of the malleable-

iron bralce-rod jaw or fork.
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Ingenious Means of Measuring Water
Power.

In the course of a long article advocat-

ing the metric system, sent us by Mr. R. J.

Callandar, C. E., Ceara, Brazil, the fol-

lowing interesting incident is told:

"About fifteen years ago, whilst engaged
in railroad reconnoissance and billeted for

the night at a 'fazenda,' I was asked by
the owner to find, next morning, the

power of a running stream in his prop-

erty. Having with me only note-books

decimeters, of water falling through one
meter per second.

"The measurements gave, I think, 15

efTective horse-power, and some months
afterwards the owner told me he had
made a flume and put up a wheel, which,

according to trials, developed about the

promised horse-power. The difference

was of no moment: it did the work he

wanted done.

"To 'make assurance doubly sure,' I

recollect taking with me, on returning to

FIG. .5—U. S. SIGNAL ST.VTIDN AT TOI".

and pencils, aneroid, pedometer and a

Gurley mountain-transit, my night's rest

was troubled with visions of unobtainable

Boyden gages, Pitot's tubes and Revy
current-meters; but when I awoke I was
not beaten. I had a watch with me, and
remembered my school notes about a

39-inch-and-something pendulum beating

seconds; so I clinched a bullet to one end
of a thread and adjusted the length until

it swung about 60 beats to the minute.
" 'There. I said, you have an approxi-

mate measure of length, and please to give

it me in meters—39^^ inches are a meter,

and three-eighths of an inch are a short

centimeter; consequently my measure is

about 99 centimeters long.' So I marked
on a slat the length from the center of the

bullet to the point of suspension, and with

a slip of paper divided that length into

3 times 3 times 11 parts; added one of

those parts and obtained a working meter

divided to centimeters; doubled and

trebled this; numbered the divisions, and

in a short time had improvised a very ser-

viceable levcling-rod.

"I survcyetl the stream and fazenda sur-

roundings by means of the stadia wires in

the transit telescope, and used its level for

the leveling. A knotted rope for cross-

sectioning, the improvised rod for sound-

ing, and timed floats, furnished an ap-

proximation to the volume, and the levels

gave the fall.

"I then said: Seventy-five kilograms

falling one meter in one second are a

horse-power; and assuming a 75 per cent,

efficiency for a water machine, each

I. H. P. would require 100 kilogram-

meters or 100 liters, ctiual to 100 cubic

my camp, about 40 inches' length of the

scale in order to compare its improvised

meter. This was only a few millimeters in

error, and certainly not a worse measure

than some of the misfit scales exported

to transoceanic countries."

i i @
A class of locomotives on one of our

principal railroads once had a long draw-

bar between engine and tender, which was

First Specification for an American
Locomotive.

Those who are faniiliar with railroad

history are aware that the Baltimore &
Ohio Railroad Company, being the pion-

eer of American railroads, had to origi-

nate a great part of the machinery for

train operatin,g. About the time the first

division was ready for business, the direc-

tors determined to advertise for locomo-

tives, and the following curious announce-

ment was issued:

Oflice of the Baltimore & Ohio Railroad

Company.
January 4. 1831.

The Baltimore & Ohio Railroad Com-
pany, being desirous of obtaining a sup-

ply of locomotive engines of American

manufacture, adapted to their road, the

president and directors hereby give pub-

lic notice that they will pay the sum of

four thousand dollars for the most ap-

proved engine which shall be delivered

for trial upon the road on or before June

1st. 1831: and they will also pay three

thousand five hundred dollars for the en-

gine which shall be adjudged the next

best and be delivered as aforesaid, sub-

ject to the following conditions, to wit:

1. The engine must burn coke or coal,

and must consume its own smoke.

2. The engine, when in operation, must

not exceed 3^ tons weight, and must, on

a level road, be capable of drawing, day

by day, 15 tons, inclusive of the weight

of the wagons, 15 miles per hour; the com-

pany to furnish wagons of Winans' con-

struction, the friction of which will not

exceed 5 pounds to the ton.

3. In deciding on the relative advan-

tages of the several engines, the company

will take into consideration their respec-

FIG. (>- TAKEN" .TUNE 15. l.SOl. SnoWTNG SNOW AT TOI-

coupled to a casting beneath the deck. It

was a design that no one with experience

in the practical work of heavy freight lo-

comotives would have used. One day the

inevitable happened. A break in two per-

mitted some cars to come in violent col-

lision with the tender. The drawbar cast-

ing broke and the tirawbar went through

the water leg. The enginemen were

badly scalded, and a reporter wrote that

the accident was caused by the explosion

of a dr;i\vl)ar.

tive weights, power and durability, and.

all other things being equal, will adjudge

a preference to the engine wei.ghing the

least.

4. The flanges are to run on the inside

of the rails. The form of the cone and

flanges, and the tread of the wheels, must

be such as are now in use on the road.

If the working parts are so connected as

to work with the adhesion of all the four

wheels, then all the wheels shall be of

equal diameter, not to exceed 3 feet; but
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if the connection be such as to work with

the adhesion of two wheels only, then

those two wheels may have a diameter

not exceeding 4 feet, and the other two
wheels shall be 2"^ feet in diameter, and
shall work with Winans friction wheels,

which last will be furnished upon appli-

cation to the company; the flanges to be

4 feet 7K> inches apart from outside to

outside; the wheels to be coupled 4 feet

from center to center, in order to suit

curves of short radius.

5. The pressure of the steam not to ex-

ceed 100 pounds to the square inch; and
as a less pressure will be preferred, the

company in deciding on the advantages

of the several engines, will take into con-

sideration their relative degrees of pres-

sure. The company will be at liberty to

put the boiler, fire tube, cylinder, etc., to

the test of a pressure of water not exceed-

ing three times the pressure of the steam

intended to be worked, without being

answerable for any damage the machine

vide and will furnish a tender and supply

of water and fuel for trial. Persons de-

sirous of examining the road or of ob-

taining more minute information, are in-

vited to address themselves to the presi-

dent of the company. The least radius of

curvature of the road is 400 feet. Com-
petitors who arrive with their engines be-

fore June 1st will be allowed to make ex-

periments on the road previous to that

day.

The editors of the National Gasette,

Philadelphia; Commercial Advertiser, New
York, and Pillsburg Statesman, will copy
the above once a week for four weeks, and

forward their bills to the Baltimore &
Ohio Railroad Company.

i i @
Coal and Oil at Way-Stations.

A committee of the Railway Superin-

tendents' Association has recommended
that:

"Coal stored at way stations should be

SUNSET ABOVE THE
CopyrlKht by F. P. Stev

may receive in consequence of such test.

6. There must be two safety valves, one
of which must be completely out of the

reach or control of the engine man, and
neither of which must be fastened down
while the engine is working.

7. The engine and boiler must be sup-

ported on springs and rest on four wheels,

and the hight from the ground to the top
of the chimney must not exceed 12 feet.

8. There must be a mercurial gage af-

fixed to the machine, with an index rod
showing the steam pressure above 50
pounds per square inch, and constructed

to blow out at 120 pounds.

9. The engines which may appear to

offer the greatest advantages will be sub-

jected to the performance of thirty days'

regular work on the road; at the end of

which time, if they shall have proved dur-

able and continue to be capable of per-

forming agreeably to their first exhibition,

as aforesaid, they will be received and
paid for as here stipulated.

P. E. Thomas, President.

N. B.—Tlic railroad conipany will pro-

CLOUDS-PIKE'S PEAK.
eo.s, Colorado Springs. Col.

kept in a small house holding from a half

car load to a car load of coal. Locate the

house about 100 feet from the station, on
account of danger from fire, and, if pos-

sible, near a track, so the coal can be un-

loaded directly from the car through a

trap-door in the roof of the coal house.

Partition off one end of the coal house
for an oil house, of a size sufficient to suit

the needs. Build a counter across one
end. and cover it with zinc. Build a

shallow box under the counter, and fill it

with sand, so the oil will not soak into

the floor. Place a ventilator in the roof

to carry away all gases and line the inside

of the house with tin or zinc, to guard
against fire.

"A shallow cast-iron pan with a grat-

ing over the top, to catch the oil while the

lamps are being filled, should be placed

on top of the counter. This catches the

waste oil.

"Where the size of the station warrants
it. the coal and oil house should be built

of brick and provided with iron doors and
shutters. No oil or coal should be stored

in the freight house, as it is a constant

source of danger from fire and often

damages freight.

"Oily rags, waste, etc.. should be kept

in a galvanized-iron pail with a cover, to

guard against fire from spontaneous com-
bustion."

i S i
Some capitalists have formed a com-

pany to build a railroad from Colorado
Springs to Cripple Creek, a distance of

twenty-five miles, and the estimated cost

is $700,000. The intention is to use the

Pike's Peak cog railway part of the way.

It is reported that the new railroad will

be operated by electricity, generated by a

waterfall a short distance from Cripple

Creek.

i @ i
Admires Qilderfluke's Locomotive.

The Cat'e Argus. Cape of Good Hope,
dishes its readers weekly a repast of all

the newest world wonders. A recent issue

says:

"It would be a safe bet that not one out

of a hundred, even of the intelligent read-

ers of Saturday Sallies, could give any

idea what a Gilderfluke is. Yet even a

thing possessing this fearful name is capa-

ble of being explained. It is another out-

come of the enterprise and smartness of

American mechanics, and in the railway

world appears to have eclipsed all pre-

vious efforts. .\ drawing of the marvel-

lous contrivance recently appeared in the

Locomotive Engineering, and filled

with awe and wonder I ventured to ask a

fully qualified engineer (nothing else but

'fully qualified' would have sufficed) what
he thought of it. Somewhat to this effect

did he reply: 'Though apparently some-
what complicated, the engine is a marvel

of carefully thought-out detail and scien-

tific management; the novel features giv-

ing the advantages of both simple and

compound engines, fast running and hill

climbing, great traction power and quick

stopping. The special fuel-saving ar-

rangements are most original, and when
perfected will no doubt convert an in-

ferior fuel into a by-product of great

value. To show how thoroughly the de-

signer has gone into even small items of

saving on running expenses, the sand that

is used in damp weather is re-collected

and returned by an ingenious tlevice to

the sand box.'
"

The list of weights of M. C. B. couplers,

as reported by the manufacturers and fur-

nished by Secretary Cloud, while incom-

plete in that all builders of couplers are

not represented, still possesses enough
data to be a useful reference. One im-

portant fact is noted, namely, that the

weight still lingers from 220 pounds up.

While the weight does not affect the price

materially, it does have a bearing on dead

load, and should be reduced wherever pos-

sible to do so.
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r^ractical Letters from Practical iVlen.
-iV»T • » »

All letters in this Department tnust have 72ame of author attached.

The Palm & Robinson Locomotive
Works.

Editors:

In reply to a query regarding the Palm
& Robinson Locomotive Works, of St.

Louis, the following very interesting letter

was received:

"I regret that I have no drawings or

pictures of the locomotives built by the

Palm & Robinson Works, at St. Louis,

Mo, Palm & Robinson had been en-

stuck on every sand bar in the Ohio
River from Pittsburgh to Cairo, in some
cases as long as forty-eight hours.

"Many difficulties presented themselves

in commencing to build locomotives

—

want of competent mechanics, want of

proper tools, etc. Mr. Tull arranged to

bring a number of expert mechanics from

the East, principally from Philadelphia.

We also arranged and built a number of

tools, slide lathes, planers, drill presses.

tinned by Palm & Robinson. From 1853

to 1859 fifty-four locomotives were built.

After this the firm dissolved and the

works discontinued, and I then com-

menced with the Missouri Pacific Rail-

road, first as assistant to the master me-

chanic, Mr. Charles Williams, and in 1865

was promoted to general master mechanic

of that road, succeeding Mr. Williams.

"Very truly yours,

Jacob Johann,"

FIRST I'ULLMA.N SLEEl'EU.

gaged in the foundry and general ma-

chine business in St. Louis, and when the

internal improvements in Missouri com-

menced to build railroads, they made ar-

rangements to build locomotives. In

July, 1852, Mr, James Tull, who had been

for some years superintendent of the Nor-

ris Brothers Locomotive Works, of Phila-

delphia, was engaged as superintendent,

to start the work for Palm & Robinson:

and I being a graduate of the Norris

Works, Mr. Tull took me with him to

assist him. Mr. Tull went to St. Louis

September, 1852, to complete negotia-

tions. In November, 1852, I started from

Philadelphia for St. Louis, having Mr.

Tull's family in my charge on the trip,

which at that time took six weeks to ac-

complish, leaving Philadelphia over the

Pennsylvania Railroad to .'\ltoona, A'-

toona to Johnstown by stage coach, Johns-

town to Pittsburg by Pennsylvania Rail-

road, Pittsburg to St. Louis, down the

Ohio and up tie Mississippi rivers. We

bolt headers, etc. h driving wheel lathe

was furnished by Benient & Dougherty,

of Philadelphia. These preparations con-

sumed about four months. Drawings be-

ing completed during this time and pat-

terns made, active work on locomotives

commenced in May, 1853, and the first

locomotive, a 16 x 22 for the Missouri

Pacific Railroad, was completed and de-

livered in July, 1853. This was followed

by four more during the year for this

same company. During the year one

locomotive was built for the St. Louis &
Bellville Railroad, afterwards the Cairo

Short Line, and now operated by the

Illinois Central; also six locomotives for

the Western division of the Ohio & Mis-

sissippi, now the west end of the Balti-

more & Ohio Southwestern. The first

lot of ten engines were built at these shops

the succeeding years for the Iron Moun-

tain and North Missouri railroads, also

two for the Keokuk & Burlington. In

1859 locomotive building was discon-

Locatlng a Lame Exhaust.

Editors:

While an uneven exhaust is not always

an indication of bad steam distribution, it

is a thorn in the side of the average loco-

motive runner, or rather a discord in his

ear. Some designers of valve motion in-

sist that the sound of the exhaust is not

of much consequence when it is possible

otherwise to secure an indicator card that

shows greater economy. While this may
be theoretically true, practice proves that

the sound of the exliaust is about the only

guide the engineer has as to the working

of his engine, and if this is uneven at the

start, it is impossible to detect the slight

changes that are quickly perceptible when

the engine was originally "square."

So if an engine which was in good shape,

after a few months of service, begins to go

heavy on one side, it shows that the steam

is carried farther in the stroke on that side

and that the valve is delayed in cutting off.

In such a case look for a badly worn
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link hanger or a sprung lifter arm. or pos-

sibly the box supporting the tumbling-

shaft is low or badly worn on that side.

The best remedy is. of course, to re-

store the parts to their original position

by repairs in the back shop; but if this

cannot be imniediately done, raise up the

tumbling-shaft on the heavy side by liners

Here is where the difficulty of many
runners comes, and men who are old in

the business often cannot tell for a cer-

tainty whether the heavy sound comes on

the center or the quarter.

Some imagine that a cylinder exhausts

after the crosshead reaches the end of the

stroke, and that tlie piston pushes the ex-

crosshead is within two inches of the end,

but with the lever on the center, if it can

be heard at all, it will come at the middle.

So that it should be looked for between

the middle and near the end of the travel.

Now. in a supposable case, if the heavy

beat comes just before the end of the

stroke on the front center on the right

side, and in backing with the lever in the

same relative notch of the quadrant the

exhausts are square, it will show that the

forward motion or top eccentric rod is

too short, and that it requires to be

lengthened a little. Do this in small

amounts, not over a sixteenth of an inch

at a time, until the result is satisfactory.

When two or more beats are out and

"catch a nigger," or other similar jigs are

played, it will require considerable experi-

ence to properly locate them, and even

then the wisest are often fooled.

A case of lameness sometimes comes
from a sprung valve yoke, a loose false

seat, or a poorly fitting yoke on the valve.

Any one of these defects cannot be

found by the common method of tram-

ming, but when unable to locate the

trouble at any other point, the steam cheit

covers must be lifted and the parts re-

paired.

A blow may at times sound like a bad

exhaust, but the diiTerence is generally

easily discerned, and it occasionally has

been found to be in the right side of the

cab.

Peculiar or whistling exhausts may be

due to the trick of some fireman who has

tried to improve the steaming qualities by

slipping a U-shaped piece of flat iron over

the partition between the blast holes. It

is well at such times to investigate the

front end before looking elsewhere.

Fred E. Rogers.

Corning, A'. Y.

It is not generally known that the sec-

ond railroad built in this country for the

transportation of passengers, was that bit

nf track laid between Schenectady and

Saratoga in 1833, and that date is eighteen

years after the erection of Congress Hall

at Saratoga, a name familiar to the mem-
bers of the Master Mechanics' and Master

Car Builders' Associations. Antedating

tlicse was the discovery of the Congress

Spring in 1790. This rugged old bubbler,

with its businesslike cathartic properties,

is perhaps better known than any other

spring in this counry. The road and

country through which it was built

abounds richly with historic matter.

INSIDE OF FlUST ITLLMAN SLKKI'EK.

under the box, or otherwise, until the

beats sound of equal volume.

When three of the sounds are of equal

volume, but the fourth one comes late and
heavier, it will indicate, if the eccentrics

are properly set. that one of the eccentric

rods is too long or short, depending from
which end the heavy exhaust conies.

liaust steam up the stack. While the latter

is lamentably true in some cases, with the

very small nozzles used, it is a mistake to

not know that the exhaust is released be-

fore the completion of the stroke by a

varying amount, depending on the point

of cut-ofT.

At full stroke it may be heard when the

The Canadian Pacific Railroad is about

to establish another trans-Pacific line of

steamers, to run between Vancouver and

Vladivostock, to connect with the new
trans-Siberian railroad. Old mother earth

is being girdled in almost every direction

in the interest of commtrce, which also

means civilization.
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Oils and Oiling Driving Boxes.
Editors:

One of the jiiost difficult problems that

a railroad company has to deal with to-

day is, to determine which is the best

oil for lubricating locomotive driving

boxes. The oil manufacturer of to-day
is in a position to produce almost any
grade of oil that is desired, if the con-

sumer is able to furnish him with intelli-

gent specifications to work to. It is an

easy matter to get testimonials from oil

manufacturers, but such data are of little

value unless full information is obtainable

in regard to the conditions under which
the oil was used, either in a road test or

laboratory test. There are many so-called

"cooling" compounds in the market,

which in some cases give fairly good re-

sults. These compounds consist princi-

pally of common soap, graphite and a

product which resembles paraffine oil, to-

gether with a certain percentage of water,

or other volatile substance. The philoso-

phy of the material seems to be, that the

volatile matter vaporizes as the bearing

gets hot, and this keeps it cool, while the

grease serves as a lubricant. The soap

probably helps to keep these things to-

gether. Tliese compounds should be used

in cellars only, and the waste next to the

journal removed after the desired results

have been obtained, as they leave a hard

deposit of inert matter on the waste,

which prevents the capillary feeding of the

oil up to the journal. It is sometimes

claimed (and probably true) that a hot

driving box or a hot crank pin is made to

run cool by the admixture of graphite or

other inert matter.

When a bearing becomes hot. from

whatever cause—either neglect of lubri-

cating, poor oil or mechanical defects in-

cident to wear—the metal expands and

the parts are brought in so close contact

with each other that the oil is incapable

of penetrating between them. It decom-

poses very rapidly and is unable to ab-

sorb the accumulating heat; but when
plumbago or other finely divided matter

is used, it is drawn between the surfaces

which fill and accumulate in the inter-

stices of the bearings, absorbing a large

percentage of this heat, which it trans-

fers to the oil.

In the Pennsylvania Railroad Com
pany's laboratory at Altoona, samples ot

oils are received from the various ship-

pers who wish to furnish this company

with their product. A chemical analysis

Is made of these samples, which represent

certain shipments, and the acceptance or

rejection of any particular shipment de-

pends upon the results of the analysis of

these samples.

In some cases a revolution friction test

is made, in order to determine the coeffi-

cient of friction of the oil. A Thurston

oil-testing machine is used, the construc-

tion of which is well known, consisting

of a car journal mounted with a pulley,

so that almost any desired number of

revolutions per minute can be obtained,

corresponding to certain speeds in miles

per hour.

The desired loads in pounds per square

inch on the journal are obtained by the

compression or elongation of the spring

in the pendulum of the machine. This is,

I believe, the most satisfactory method
yet devised for a practical test for deter-

Thc Hying cinders and dust are taken up
by the oil and grinds out the be.iring,

causing abrasion of the metal, resulting

in hot boxes.

An essential re()uirement in an engine

oil is capacity to resist decomposition by
heat, and this is an important factor in

the problem of oiling driving boxes under

engines burning anthracite coal. I have

INSIDE or I'UtST rUI.I..M.\X SI.KICI'EU.

mining the physical quality of an oil. Un-
fortunately, however, laboratory tests arc.

as a rule, too small to obtain entirely

satisfactory proof of the merits or de-

merits of an oil for lubricating locomo-

tive driving boxes in which there are so

many interfering influences, such as the

vibration of the locomotive, hot sun in

the summer .nnd the cold in the winter.

seen engines leave the roundhouse with

a new fire "pushed all the way down." and
the back axle so hot that the h ind could

not be held on the ends of it. the boxes

being much hotter, .\nyone can see the

fallacy of oiling these boxes with the

ordinary engine oil. and it is highly prob-

able that if a more viscous oil (cylinder

lubricant > was used when the boxes are in



51

H

LOCOMOTIVE ENGINEERING. November. iSpS.

this condition, better results would be ob-

tained and the number of hot boxes re-

duced. The more viscous oil clings to

the bearing surfaces and prevents them
from becoming dry, but it is a little

slower getting to the bearing. Still fur-

ther, the more viscous oil having a higher

tire test, it will stand a higher tempera-

ture, which permits the box to run a

longer time without heating. When the

engine has started with the train, the

comparatively cool currents of air pass-

ing around the boxes will lower the tem-

perature, while the heat due to friction

will be kept low by the lubricant, unless

something takes place which disturbs the

conditions of the surfaces of the bearing.

If the oil pipes are so located that the en-

gineinan can drop some oil on the boxes

occasionally, much better results would

be obtained than if all the oiling was done

at the station before starting. Of course,

there are periods when a driving box has

been kept thoroughly oiled, and yet sud-

denly gets hot without any apparent cause.

This is, in all probability, due to a grad-

ual change in the bearing caused by dust

or grit in the oil. which abrades the bear-

ing and prevents the oil from reaching

it freely.

The writer was at one time connected

with an important terminal roundhouse

of one of the leading railroads, on which

a very large percentage of the passenger

locomotives were equipped with water

pipes to the front and back driving boxes,

.^n order was issued by the superintendent

of motive power to remove the water

pipes from the front boxes, and the gen-

eral opinion among the enginemen was

that the boxes would be burnt up. and that

it would be impossible to run the boxes

without the water pipes. Some difficulty

was experienced for a few days, but after

the waste had become saturated with oil.

there was a decrease in the number of

front boxes getting hot. The water pipes,

however, were not removed from the

back boxes.

It is well known that water will keep a

bearing cool if it is supplied fast and

lavishly enough, but of all liquids it is

certainly the poorest lubricant—in fact. I

do not think that it lubricates at all. but

simply dissipates the heat, and the journal

and box are both being worn away very

rapidly during its application. It causes

the metal to "drag out," closing up the

oil holes, and in order to keep the engine

in service the box must be run in water

until it is refitted or renewed. When an

engine is turned out of the shop with new
bearings, a heavy oil should be used for

getting the boxes down to a high-speed

bearing, as the more limpid engine oil

will run off the surfaces. No matter how
good a bearing is made in the shop, it

cannot approach the perfection of one ob-

tained by ordinary wear, as there is not

perfect contact of the surfaces in the

newly fitted bearing, and it is apparent

that it is necessary to use a more viscous

oil that will cling to the surfaces and pre-

vent hot driving boxes on the trial trip.

If a driving box is allowed to get hot

when engine is being "broken in," and
water is used, the box contracts in cooling,

so that the bearing is entirely changed,

and it is probable that this box will con-
tinue to give trouble until it is refitted.

This article is not written as a discus-

sion of the merit of a high or low fire

test oil for use in driving boxes, but to

illustrate in a practical way that when a

driving box is at a high temperature—or

hot—due either to heat of fire from fire-

box or due to friction, it is fallacy to use

the ordinary engine oil.

It is well known that the vaporizing

point of an oil for lubrication should be
in proportion to its capacity to absorb
heat as fast as it accumulates, and the

higher the vaporizing point of the oil, the

longer it retains the heat and the longer

it affects the bearing, and vice versa for

an oil having a low vaporizing point,

which keeps the temperature of the bear-

ing proportionally lower, except, as

stated, when the box is very hot.

S. J. DltLON.
Jersey City, N. J.

i i @
Warming Passenger Coaches.

Editors:

In your October issue, under the head-
ing "Warming Passenger Coaches," is

the following clause: "There is, however,
a phase of the warming question right

here, that is fully equal to anything yet

produced by the coldest pan, and that is,

the torridity induced by an indolent train

hand on our steam-heated trains."

In this connection allow the pioneer,

and an old veteran in car heating, to add
a few words. In using steam from the

locomotive, either directly or from ex-

haust, it is almost an impossibility for the

brakeman. or anyone else, to control the

temperature of the car, simply because the

steam, if it exists at all in the heating

pipes run within the car, must be at least

at the high temperature of the lowest

temperature of this fluid. A fairly equable

temperature might be maintained by hav-

ing some intelligent person watch ther-

mometers in all the habitable parts of the

car, and not otherwise, although, at the

feet of passengers, the scorching of shoe-

leather might give the alarm.

Now the only plan admissible is to have

the heating pipes always at a temperature

a safe distance below a scorching point,

and thus assure the desired temperature

on the same principle that the clothing is

adjusted to the weather. You might as

well contend that heavy woolen clothes

might be comfortable in hot weather, as

to argue that scorching hot steam pipes

may fill the bill after the air within the car

is warmed up to the comfortable point.

No; the 212 degrees temperature—the

lowest temperature at which steam exists

—will always make the radiating or heat-

transmitting pipes exposed within the car

uncomfortably hot, and no amount of ad-

justment can arrange it otherwise. This

matter your humble servant has made al-

most a life-long study of. Steam may be

employed in a scorching condition, but

never as the immediate agent for com-
fortably imparting its heat to r.iilroad pas-

sengers.

Wm. C. B.iKKR.

Wants Condensing Locomstlves.
Editors:

While it is doubtless a fact that coal

economy exists in a properly designed

compound engine, and while I advocate
the compounding of locomotives for the

purpose of coal economy, I cannot say I

have gone "daft" over the performance of

any compound engine I have seen or read

of yet. It occurs to me that said com-
pounding is as yet in rather a crude state,

inasmuch as all steam from low-pressure

cylinder, with its wealth of energy and
heat, is exhausted direct to atmosphere.

Now with the stationary and marine en-

gines (compounds) very little steam,

water or coal was saved until they were
made condensing engines. It is at once
obvious that, with the locomotive, to turn

a compound non-condensing into a com-
pound condensing engine a difficult task

is involved; yet I feel convinced that such

an experiment, if conducted by those di-

rectly interested, would show such re-

sults as would be a surprise party to many
coal-saving schemes.

Here on the N. P. Ry. we have many
engineers who figure every way to save

coal, and who show a favorable disposi-

tion towards our compounds, but who, as

yet, have made only a slightly better aver-

age on the performance sheet with the

compounds, as compared with the simple.

For instance, there are men here who.
with a simple Baldwin ten-wheeler, have

made all the way from 35 to 43 miles per

ton of coal and the average train (pas-

senger) ten coaches. This record on a

mountain division with as many cars will

suffer but little when compared with either

simple or compound engines running any-

where, I think. Big boilers, square en-

gines and fine-tooth quadrants make great

possibilities for any engine when handled

with intelligence, without "laying off" on

your neighbor when double-heading, too.

We have men who. in heavy freight ser-

vice with an 18x24 Baldwin eight-

wheeler, have held their record between

30 and 40 miles per ton (oil mileage also

being good) : while, of course, the high-

pressure compounds are heavy on oil

—

the latter evil being, however, hardly

worthy of mention when we remember
the cheapness of even good oil.

When we get compound condensing

locomotives we will only be able to com-
pare them with the non-condensing ones

by the statement that the former are as

light on coal with the injector on as the
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latter with it shut off. Any fireman, after

his first trip, can appreciate this; at least

we had one here that could. Our master

mechanic, Mr. Clarkson, called in a new
firemaii who had not succeeded in much
more than keeping her "warm." Mr.

Clarkson asked "Ole" (he was Irish)

what was the matter. "Ole" answered:

".\ye keep him hot olrite, if enyaneer not

put on inyector." Until recently we were

of the opinion that there was more in the

engineer and fireman in the saving of coal

than the engine; but alas! results show
that unless an engine is "just right," even

the smartest men can only make a fair

sliowing, and we have seen them at the

bottom of the list. I have been waiting

for some fellow to spring one of those

loo-per-cent. coal-saving schemes on us,

so I can "catch on"; but I guess they or

he is in Cuba or the Klondike.

L. D. Shapfner.

Huf<i\ Idaho.

Simple Method for Borrng Drivine Box
Brasses,

In the August number of Locomotive
Engineering, Mr. Fred Rogers shows a

device for centering driving boxes which

looks all right; but it is too much trouble

to make the tool. Mr. Walter Gartside,

the general foreman of the Interoceanico

Railway shops in Pueblo, Mexico, has a

plan I think much better. No stick with a

piece of tin for a center is required. No
special tool is used.

Mr. Gartside takes the box the stand-

i
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nclUIXG DRIVING BOX BRASSES.

ard for this road, 266 millimeters in

size. From the outer edge of brass to

the point a, the required thickness of the

brass is ,^8 millimeters. One-half the diam-

eter of the journal from the point a draw,

square with shoe or wedge face of box,

the line F V. The lines h c and d e are

shoe and wedge faces. The points x on

line F F are two points for lathe. Draw
the line gg one-half size of box, from the

line F: 1.^3 millimeters from point X on

line P F intersect line gg at )'. This is

tlic third point for the lathe. The Mexi-

cans do this work, and I have never seen

any trouble from the above method.

Fred Seltzer.
Piu-blo, Mex.

% % ^
A Handy Hose Holder.

Fditors:

The illustration shows a very simple and
thoroughly effective arrangement which
was devised by Mr. C. H. Edson, foreman
of the department of tests of the Baldwin
Locomotive Works, to hold hose while

subjecting it to water pressure for experi-

mental purposes. Its simplicity is ap-

Keylng That Main Rod.

Editors:

There is one point in the discussion be-

tween yourselves and Orange Pound, in

October Locomotive Engineering, in

regard to keying rods, that does not seem

to me to have been considered by either

party.

Mr. Pound says the pressure is greatest

on the pin when the engine is on the cen-

ter, and consequently most wear occurs

there. You make the same statement as

regards the pressure, but that the wear

comes later in the stroke, and that theory

HANDY HOSE HOLDER.

parent on an examination of the figure,

and since 1895, when it was first intro-

duced into the Baldwin test room, it has

fulfilled its purpose perfectly.

In the figure, P is a conical cast-iron

plug, the taper surface being turned

smootli to receive the hose. A hole f^ inch

in diameter is drilled through the center

of the plug to deliver the pressure water

to the hose. At the back end the hole is

enlarged and tapped out to receive a piece

of pipe to make connection with the

hydraulic main. To hold the hose, it is

slipped on to the plug, through the holes

in the back plate B B and the washer

ir W. The hole in the washer is turned

out to the same taper as the plug to avoid

cutting the hose.

The hose being in position, the back

plate is pulled up by tightening the three

bolts shown. This draws the washer up
the plug and wedges the hose tightly be-

tween washer and plug, making so snug

a joint that enough water pressure can be

put into the hose to burst it, without leak-

age occurring at the joint.

To make the device useful for hose of

any diameter bjetween Ji inch and 3J4

inches, a set of washers of different bores

is provided. With the larger washers the

back plate B B is discarded; the outside

diameter of the washer is made 7J^ inches:

the bolts go through the washer and the

nuts pull directly on the washer.

Before the advent of this contrivance,

a very formidable array of clamps was

needed for the testing of hose, and a great

deal of time and trouble was expended in

the securing of a good grip; while now-

adays the preparation for a hose test is a

m.atter of ease and minutes.

I.AWFORD H. Fry.
rhiladclphia. /\i.

is unsatisfactory in this case. Now, as I

see it, it is not theory, but the theorists

that are at fault.

In the first place, the pressure on the

piston and crank pin is not the same, ex-

cept when the piston is at mid-stroke, or

just as the engine starts; and, to be exact,

not then, for there is always some fric-

tion between the piston and crank pin. It

is only when an engine is standing that

the pressure on the piston and crank pin

is equal in any case.

When an engine is running, a part of

the steam pressure is required to give the

reciprocating parts the velocity to keep up
to the crank pin, and the amount neces-

sary to do this will depend on theirweight,

the steam distribution and the speed the

engine is running. During the flight of

the little Brooks ten-wheeler one autumn
morning over the Lake Shore, several

years ago, it would have required 250

pounds per square inch on the piston on
the forward center to have balanced the

inertia of the reciprocating parts. This
assumes that the engines are 18 x 24

inches, the main rod 7 feet long, the speed

450 revolutions per minute, and the weight

of reciprocating parts 800 pounds.

I feel safe in saying that on that mem-
orable run, the wear on the crank pins,

while going over the centers, must have

been on the side of the pin next to the

center of the axle.

yoNn_^s/o:i'n, i>hio

J. II. DlNBAR.

In the Navy.
Editors:

In my last communication I told you
why and how I went into the navy. Like

the author of "Railroading in the Con-
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fedcracy" and "A Railroader in the Vol-
unteer Army," wc give our personal ex-

perience and tell what we saw. In the old

navy there existed the rank of Third As-
sistant Engineer, who, while the ship was
under way, had charge of the fire-room

watch and the general condition of the

fires, boilers, water, etc. Each Third As-
sistant, when coming on watch, would
notice the hight of water in the boilers,

condition of fires, etc., before relieving

the watch. One of the duties of the Third
Assistant was to test the water in the

boilers, or, as they called it, "take the

saturation." The word "saturation"

means the quantity of salt in the water in

the boilers. Now, what I am going to

say does not relate to the rating of

"oiler," but one of the things an oiler

learns on shipboard. How salt is the

water of the ocean? It varies in different

localities. Along the Middle Atlantic

coast it contains about i pound of salt in

32 pounds of water; but down about the

Florida keys the impregnation is much
stronger. But we will use the I to 32 as

our basis. You will bear in mind that

the steam of salt water is fresh; hence, as

we use the steam in working the engines.

we are extracting all or most of the fresh-

ness from the water in the boilers, there-

fore the water in the boilers would be

getting away above 1-32, or sea-water

density. Now the idea is, to keep the

water in the boilers as fresh as possible, or

not higher than sea-water density, and to

avoid salting up. When the sea water is

the principal supply for the boilers, the

engineer in the fireroom must resort to

pumping and blowing; that is, he must
put on a strong feed, with a donkey-pump,
and open either a bottom or surface blow.

It has been maintained by some engineers

that when the feed and blow are in force

at the same time, there is a current

formed between the two, and that very

little change takes place. So when the

condition of the sea is such as to allow it.

the boiler is blown down two or three

gages, and then filled up with fresh sea

water. But this cannot be done in a heavy
sea. on account of exposing the tubes to

the action of the fire, by the rolling of the

ship.

How do we measure the quantity of salt

in the water? By the use of a hydrom-
eter, thermometer and what is called a

salinometer pot. You know "meter"
means to measure; "thermo," heat;

"hydro." the density of liquids; "saline"

refers to salt. The salinometer pot is a

brass vessel about 3 inches in diameter by
about 12 inches long; it is connected to

the water space of the boiler by a small

pipe and stop cock. Sometimes the pot

is located on the front of the boiler, again

in the engine room. There is also an

overflow pipe attached to the pot. Now,
suppose we test the density of the water,

or take the "saturation." We will first

open the stop cock and allow water from
the boiler to fill up the salinometer pot

and to flow out the overflow pipe; this

water is allowed to flow until the pot is

well heated. If you don't know what a

hydrometer looks like, get your Natural

Philosophy and see a cut of one. Now
you will notice that in the upper part of

the tube there is a strip of paper with a

graduated scale on it, and marked from
zero down. We have our pot full of hot

water, now hang a thermometer in the

hot water, and when the temperature falls

to 100 degrees put in the hydrometer; if

the immersion brings the figure 2 (on the

scale) on a level with the water, it shows
that there are 2 pounds of salt in 32
pounds of water in the boiler, at a tem-
perature of 100 degrees. If the line of

immersion is at a higher figure, why, of

course, the impregnation is stronger. The
saturation is taken every hour by the en-

gineer of the watch. While at anchor and
under banked fires, the oiler on watch
very often takes the saturation, while the

engineer of the watch writes up the log.

Do I hear someone ask. What is the

"log"? The log is a detailed statement

of everything pertaining to the engine and
fireroom. If under way, it comprises the

number of revolutions of the engine; how
wide open the throttle is; the point of cut-

off; average steam pressure; temperature

of engine and fireroom; temper.ature of

sea water; temperature of hot well; inches

of vacuum; buckets of coal used; buckets

of ashes sent up; saturation of the boilers;

which way the wind was blowing; if sail

is carried, what sails were set; kind of

weather; kind of sea; engines racing, or

not—in fact, any and every thing that may
have a bearing on the consumption of

coal or working of the engines. All of

these details are entered on the "log"

slate in the engine room by the engineer

of the watch. While at anchor and under
banked fires, of course, a great deal is

omitted; but all entries must be made
every hour. The log is then entered in

the log book by the best penman in the

force. Indicator cards are taken by one
of the engineers, assisted by an oiler; so

you see the oiler is right-hand man to the

engineer. A ship may be in China and
her indicator cards sent to the Bureau of

Steam Engineering at Washington, when
the chief of the bureau can tell at a glance

just what condition the engines of the

cruiser are in. Well, I will belay this

yarn for the present—but not to go out of

commission.

W. DE Sanno.
Vallrjo, Cal.

Adulterated Railway Surp"es.

In the course of a paper on "Purchase
and Inspection of Railway Supplies" by
Mr. H. B. Hodges, purchasing agent of

the Long Island Railroad, read at the

New York Railroad Club, the following

incident is related:

"A striking instance of the mistaken

economy of buying cheap material was

brought to my attention some years ago,

when superintendent of tests of the Union
Pacific Railway Company at Omaha. I

had charge of the mechanical and chemi-

cal laboratories and of the inspection of

rails, etc., at the mills, and the scope of

the work done by myself and my assist-

ants covered pretty nearly everything the

road bought. Among the first problems

we attacked in the chemical laboratory

was that of paint, and among other sam-
ples analyzed was a chrome green in oil,

used for tinting. The dry pigment, after

it was separated from the oil, was found

to contain only 10 per cent, of actual pig-

ment—a mixture of chrome yellow and
Prussian blue—40 per cent, of whiting

(prepared chalk) and 50 per cent, of

barytes. This paint cost about 10 or 12

cents a pound. I advocated buying a

chemically pure chrome green, which cost

about 30 cents a pound. The purchasing

agent was horrified at this recommenda-
tion, but I persuaded him that it was
cheaper to pay three times as much for

something which contained ten times the

amount of coloring matter, and that a bet-

ter covering and more durable paint could

be obtained by diluting this pigment to

the desired shade with white lead or zinc

white than with barytes and chalk, and
that if it was thought desirable to use the

latter ingredients, it would be cheaper to

buy them outright at a cent or two a

pound, than to pay 10 or 12 cents a pound
for them in the mixture we had been buy-

ing. While this was the most flagrant

case of adulterated goods which ever came
under my notice, it was by no means an
isolated one."

Heavy (irades.

In the issue of April 24, 1852, of the

American Railroad Journal, mention is

made of a Ross W^invins camel on the

Baltimore & Ohio Railroad working up a

grade of 520 feet to the mile.

This was but temporary, during the con-

struction of a tunnel; but it comes pretty

near being a record for grades with en-

gines depending solely on adhesion for

tractive power. The engine weighed 24

tons and hauled 12 tons up the grade.

There are no air-brake slack adjusters

used in European railways, and it is the

rule rather than the exception, to find flat

wheels under the cars. Many cars carried

by three pairs of wheels are used, and the

middle pair never has brake shoes applied

to them. The consequence is that the

trains are underbraked as a whole; but as

stopping has to be done quickly, the

wheels that have brakes have to do more
than a fair share of work, and there is al-

ways some wheel sliding at every stop.

We believe the air-brake slack adjuster

man would find a profitable field in

Europe.
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A Breeze & Kneeland Engine.
Many of our readers remember the old

Breeze & Kneeland engines whicli were

quite popular in many sections in the

fifties and early sixties, and will probably

recognize the "lines" of the Superior

which is shown here.

This was built in 1853 for the Hudson
River Road, and had 16 x 22-inch cylin-

ders. The drivers were 7 feet in diameter
'

and were wrought iron. It will be noticed

that there were two steam domes, the

whistle being on the front dome. The

alleged safety valve will be remembered

by the men of those days. The links were

suspended from below, as shown, and the

truck spring rests directly on the boxes.

We are indebted to Mr. Thos. S. Davis

and to Mr. William G. Hamilton for the

facts of the case, both gentlemen being

sthays mit Detroit till I dies," growled

the old man, and he went away and walked

around the depot. He expected to be

called back as he left the window, as a

man is often called back to "take it along,"

when he has been chaffing with a clothing

dealer. Such an event did not occur, and

after a few minutes the old man returned

and called out: "Vhell, I gif you two dol-

lar and ten cent." "No, can't do it," re-

plied the agent. "Vhell, den, I don't go,

so help my grashus. I haf lived in De-

troit three yare, und I shall bay bolice tax,

zewer tax, und want to grow up mit dis

town, and I shall not be schwindled!" He
walked oft again, looking back to see if

the agent would not call him, and after a

stroll round he returned to the window,

threw down some money, and said:

"X'hell. take two dollar imd twenty cent,

The manager of a railroad running into

Boston gave an order a few years ago

to the flagmen of suburban trains to shout,

when approaching the terminal station,

"Boston, mind your packages." Wc
notice that the practice is extending and

has been introduced into some railroads

running into New York. One of our

friends, whose word is not so good as his

bond, says that when suburban trains are

approaching Philadelphia the brakemen

call out: "Philadelphia, wake up and take

your traps with you."

The new moguls put in service by Gen-

eral Master Mechanic Lyon on the Chi-

cago Great Western, are fitted with under-

hung driving springs throughout. Placing

the spring under the forward box instead

OLD HUDSON niVEIl P.\SSENGER ENGINE.
Lwoiii'jiiix Eri'ji'iferiitg

formerly connected with the Breeze &
Kneeland works when this engine was

built.

He Wanted a Rebate.

One day an old man entered one of the

railroad depots in Detroit, and, walking

up to the ticket office, he asked: "What

you charge for dicket to Lansing?" "Two-

sixty, sir." replied the agent, wetting his

thumb and reaching out for the money.

"Two dollar and zixty cent!" exclaimed

the stranger, pulling his head out of the

window. "Yes, sir, that is the regular

fare." "Then I sthays here by Detroit

forty yare," said the man, getting red in

the face. "I haf never seen such a

schwindlc as dot!" "Two-sixty is the

fare, and you will have to pay it if you

go," replied the agent. "I shust gif you

two dollar und no more." said the strang-

er, "No, can't do it." "Vhell den. I

und gif me a dicket." "My dear sir, can't

you understand that we have a schedule

of prices here, and that I must go by it?"

replied the agent. "Vhell, den, I sthays

mit Detroit von tousand yare!" exclaimed

the stranger, madder than ever. "I bay

bolice taxes, und zewer taxes, und I shall

see about dis by de Sheaf of Bolice!"

He walked off again, and as he saw the

locomotive backing up to couple on to the

train, he went back to the window and

said: "Gif me a dicket for two dollar und

dirty cent, und I rides on de blatform."

"Can't do it," said the agent. "Vhell, den,

py golly, sphokcs to you what I doze!

Here is dem two dollar and zixty cent,

und I goes to Lansing und never comes

pack! No, zir. I shall never come pack, or

I shall come mit der blank road! I bays

ta.xes by dey bolice, und by dem zewers.

und I shall show you dat I shall haf nod-

dings marc to do mit dis town!"—and he

wctit on the train.

of above it, gives a better idea of har-

mony in the arrangement when the main

and rear springs are below, than to have

the rig of the composite style usually

affected on si.x-wheel connected engines,

and this is further borne out by a cleaner-

appearing equalization with the truck.

The equalization of weight on the. rails

under the main and rear wheels is ob-

tained by locating the fulcrum of the

equalizer sufficiently away from the cen-

ter line to produce the desired result, giv-

ing a long and short arm to the equalizer.

The trainmen of the New York. New-

Haven & Hartford system have been a

little lax about using uniforms while on

duty, and a circular has been issued by

Mr. C. Peter Clark, general superinten-

dent, intimating that rules concerning the

wearing of uniforms must be strictly ad-

hered to.
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What We Saw in Russia.

[BDITORIAt CORRESPONDENCE.]
Kor the last five or six years we have

been hearing so much about the stupen-

itous revival or advance of mechanical

progress in Russia, that I was ambitious

to observe on the ground the details of a

movement which seemed unique in the

development of the industrial arts. My
.studies of industrial progress in other

countries had led me to believe that arti-

san skill had kept pace with the growth
of education and intellectual force, and
ihe accounts that had reached me of the

spread of education in Russia did not

iustify the belief that the country had
reached a position to compete with other

ii.itions in the production of articles which
> .illed for mechanical skill and construc-

ine intelligence. After several unsuccess-

ful attempts to get into the heart of

Russia, so that I could judge for niy.'Jclt

of the real condition of the industrial

boom that America has been raving about.

1 found the way open this summer, and
made the best of my opportunity for ob-

servation.

We went from Berlin by the Northern
route, which took us through East

Prussia towards the Baltic and iiortlieni

borders of Germany and Russia. The
country in Eastern Prussia was not allur-

ing. Sombre pine woods that threw
melancholy shadows over the landscape

iccasionally gave place to farms where
untiring industry wrestled with the sterile

-andy soil, and by hard toil forced out

meagre crops, that the farmers of our
most inhospitable lands would have aban-

doned after a season's disappointment.

With all the obstacles to prosperity and
decent livelihood encountered by these

l>easants, they nevertheless had the ap-

pearance of living in a condition above
penury. Incessant toil seemed the lot of

l)oth se.xes, almost from the cradle to the

Ljrave; yet they were clad in comfortable

ijarments, housed in dwellings that would
defend their inmates from the rigors of

winter, and apparently supplied with the

food needed to keep them in vigorous

health.

When we passed the frontier into Russia

the physical conditions of the country

I'ontinued about the same, but the rewards

tor wrestling with the inhospitable soil

-ecmed more meagre.

In all countries that 1 have ever traveled

in, the railway station is a favorite loung-

ing place at train time for people hanker-

ing after excitement, be it of the mildest

kind. The roadside stations in Belgium.

Germany or Russia give as fair specimens

of humanity in the background as do the

railway stations in the rural districts of

New York, Iowa or Alabama.

The appearance of the people hanging

.ibout the station presents a fair reflection

of the community they belong to. In

Belgium, the young men, young women,
boys and girls, who found leisure to greet

the arrival of trains, were well clad and

had ruddy cheeks that reflected wholesome
food and fair sanitary conditions. As we
proceeded westward in Germany the signs

of poverty increased. Eastern Prussia was
far from being a land of milk and honey:

but the entrance into Russia led us among
people whose tenor of existence seemed
to be sustained by very hard endurance.

What I have seen of people in different

parts of Europe leads nie to think that

boots form a good means of gaging the

condition of the working classes, espe-

cially in cold countries. When you see

the majority of the people who do the

real work of tilling, spinning, smithing

and mining, poorly clad and badly shod,

you may be sure that the country they

belong to is not in a prosperous condition.

.'Ks far as we went, the peasants in Russia

were poorly clad, poorly shod, and their

appearance indicated that they did not eat

enough nutritious food.

Remarks about the condition of the

masses of the people and their supply of

material for an industrial population, I

shall leave to a future article. In the mean-

time. I shall tell something of what we
saw at the end of the journey and de-

scribe some of the impressions received.

In St. Petersburg we did not hear much
about the great industrial revival, although

we thought that we detected some of the

wires that led orders for machinery to

wards America. We visited several engi

neering establishments and were wonder
fully well received by the officials in

charge. They received us as friends, and

were immediately embarrassing with their

hospitality.

Among the members of the American
colony that we met in St. Petersburg was
Mr. Gordon, representative of the Bald-

win Locomotive Works, who seemed to

know all Russian officials, from the Em
peror downwards, and who introduced us

to princes as if their blood was no thicker

than that of the "mujik," who is the cab-

man of Russia and the roughest of his

class. Of course we were, as true Amer-
icans, gratified at hob-nobbing with real

.-tristocratic people, and almost e.xcused

Mr. Hitchcock, the American minister,

the snobbishness of posing with barbaric

splendor, at the coronation of the Tzar,

in a suit specially designed by one of his

flunkies. All previous American minis

ters had held to the dignity of plain even-

ing clothes.

While the people in St. Petersburg are

ready to expatiate on what Russia is go-

ing to do in the line of ordering machin

ery from America, we must go to Mos
cow to learn facts about what tools have

been ordered, and the immediate pros

pccts of requisitions going in for others.

Its central geographical position natur-

ally makes Moscow a depot for machin-

ery that has to be distributed all over

the empire. The United States has been

particularly fortunate in having a consul

in Moscow who is remarkably intimate

with all the needs of the country for ma-

chinery that must be supplied from abroad.

Mr. Smith, our Consul, is an encyclopedia

of Russian needs in the machine line, and

by some means he contrives to keep the

doors of the market open for his country-

men, while he does not forget to let them

know where the opportunities are located.

Mr. Walter F. Dixon, manager of the

Sormovo Locomotive Works, met us at

Moscow, and made our way smooth to

his residence within the establishment and

into the presence of his charming Russian

wife. Sormovo will not be found on the

map, but Nijni- Novgorod will point the

location, as the places are close neigh-

bors. When we have been there and seen

what there was and studied the location, we
are puzzled to account for a great locomo-

tive-building establishment being built at

that place. From the American standpoint,

il has no recommendation or natural ad-

vantages for the locating of a mechanical

industry. There is no raw material in the

neighborhood, there is no supply of

skilled labor within many miles, and the

place is not convenient as a distributing

point. It is on the Volga River, which is

far-reaching in its tentacles, and rakes a

wide extent of territorv downwards to
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the Caspian Sea and upwards through

many small streams. Nijni-Novgorod is

near the liead of steamboat navigation,

and has for centuries been a celebrated

entrepot for the exchange of merchan-

dise between Europe and Asia, and no
doubt on tliat account a general engineer-

ing establishment was built at Sormovo
years ago. Although it is a very poor
place for obtaining the material from
which locomotives are made, or for de-

livering the locomotives after they arc

built, there is no doubt that the bureau-

cracy which rules Russia concluded that

a point which had a great annual fair,

where the products of the West and East

were exchanged, would be a good place

from which to start out locomotives on

their first journey.

I have met people in .America who
envied Mr. Dixon when he obtained the

appointment to be manager of these

works. That arose from blissful ignor-

ance of the difficulties to be overcome and

the obstacles to be broken tlirough in

building, equipping and putting in opera-

tion works for producing refined mechani-

cal machines, in a region where handi-

craft skill was scarcely to be found. In

the midst of tribulation, whose intensity

can only be imagined by those who have

labored in mud and fierce, frozen gales to

get a new shop going, without the aid of

skillful help, the shops were 'forced into

running order, and at the time we were

there had finished six locomotives and

about thirty boilers. The orders received

•seemed sufficient to keep the shops busy

lor many years. Their capacity is about

100 engines a year, an output that will be

<iuickly absorbed by the Russian railways

now operating trains, to say nothing of

the needs of the Great Siberian Railway.

I learn from a letter received from Mr.

nixon since this letter was in type, that

the works turned out seven locomotives

last month; so they must be getting into

good running order.

The shops are very well arranged on

tlie best American models, and have prob-

ably the finest selection of machine tools

ever put into a locomotive-building estab-

lishment. They are practically all Amer-
ican, and the best that our makers turn

out.

The locomotives built under the first

large order are all two-cylinder com-

pounds, with outside cylinders, and power

about equal to our 20 x 24-inch engines.

The cylinders are ig'A x 29 inches, with

25^1 inch stroke; high-pressure ports

14% inches, and low-pressure ports IpVi

inches long. From an American stand-

lioint the engines are extremely ungainly,

with a multitude of attachments stuck on

in a fashion that outrages our taste for

artistic cfTect. The cylinders display many

pipes that I could not understand the pur-

pose of. The apparatus for operating the

cylinder cocks is a very elaborate affair,

and costs more than our reverse levers

They have all |)latc frames, 36 x 1 5-16

inches, that are in high favor with Mr.
Dixon and the other engineers, and they

no doubt have merits which I was unable

to appreciate.

One feature about the engines that

seems above criticism is the boilers. They
are splendidly designed and constructed

with infinite care. All the holes in the

boiler sheets are drilled under machines

made by William Sellers & Co., which

secures perfect work. Little reaming is

necessary, but the riveting is done in a

thoroughly workmanship manner. Iron

tubes are used with copper ends; but they

stick to the European practice of making
the fireboxes of copper. The staybolts

are of copper, set sYz and 3% inches apart.

Holes are drilled in all the staybolts to

detect fracture, even in the portions

covered by the frames.

Although the present capacity of the

works is comparatively small, the facili-

ties for doing work may be greatly ex-

panded, for the buildings are put up on a

very liberal scale. The machine and erect-

ing shop is 600 X 113 feet; the wheel shop,

240 X 120 feet; the boiler shop, 270 x 120

feet, and the blacksmith shop, 320x110
feet. The latter shop is one of the best of

its kind i have ever seen. The castings

are obtained from the old works, and they

are remarkably good in every respect. It

is surprising to find the foundry turn out

the castings they do, for the place does not

prepare a visitor to expect a perfect out-

put.

The Russian designers appear to make
careful provision ag^iinst bearings run-

ning hot, and they provide liberal bearing

surfaces that some of our own designers

might imitate to advantage. The driving

axle boxes seein to be objects of supreme

solicitude. They are all made of brass,

with liners on each side made to fit pedes-

tal on face and sides. Cross channels are

cut for holding the oil. There are two

lids on top, with leather liners to keep

them tight. On the cellar are cast two

lugs, 2j4 inches apart, which are drilled

for a bolt that passes through heads oi

two bolts that go through cellar and side

of box. That makes a good, secure job,

and the cellar is easily taken down.

All the engines have extended piston

rods, copper steam pipes and copper re-

ceivers. To us the main rods, side rods

and valve connecting rods seemed light,

but all European locomotives have this

peculiarity. The valve motion applied to

.-ill the locomotives is Joy's, modified to

suit the ideas of the designers. All the

motion is outside and easily got at, which

is a good feature.

The works appear to be operated as

well as circumstances will permit; but the

circumstances are not entirely satisfactory

from an .\mcrican standpoint. As we
were entering the main part of the works,

we observed a group oi workmen sitting

on the grass, talking and smoking. We
asked Dixon if he considered that permis-

sible, .ind he shrugged his shoulders an<l

remarked, 'It would not be, if I could

help it; but an attempt to stop it would
result in all the men in the shop walking

out." The workmen are overgrown chil-

dren, whose business ideas have been

stunted by conditions similar to those that

existed in the South before the war, and

they must still be treated as beings be-

neath the ordinary practices of personal

responsibility.

In the machine shop there is a Sellers

tool-grinding machine. In America one

man can operate that machine to grind all

the tools needed in a bigger establish-

ment than that of Sormovo; but here we
found three men wrestling with the. oper-

ating of the machine.

The use of compressed air is thoroughly

utilized in these works, and this medium
of transmitting power is probably here

employed to greater advantage than in

any engineering establishment in Europe.

There is a compound Rand air compres-

sor, which supplies compressed air to a

great variety of appliances. They make
good use of a great many tools supplied

by the Chicago Pneumatic Tool Com-
pany, and Mr. Dixon talked quite en-

thusiastically about the help he had re-

ceived from these apparatus. There is no
end of lifts operated by compressed air.

even the doors of furnaces being lifted by

this means.

Oil is used for all the heating furnaces,

and the boilers obtain heat from the same
source.

The Sturtevant system of heating is em-
ployed in most of the shops, and it is

entirely satisfactory for keeping the build-

ings comfortable in the severe climate of

this region. An engineer who went about

with us remarked that the heating system

was the best paying novelty about the

place, for it enabled the men to work
steadily without wasting half of their time

slapping the numbness out of their hands.

All the machines, liable to be operated

intermittently are worked by electric mo-
tors.

Russia is supposed to be an absolute

despotism ruled by the Tzar, but in reality

it is ruled by a crowd of permanent offi-

cials, mostly military. Tliese officials are

enamored on forms. Red-tape practices

never reached maturity until they found

an abiding place in Russia.

The formalities that must be gone
through before a man can be taken on in

an establishment like the Sormo\o Works
give a good illustration of red-tape meth-

ods. When a man applies for employment,

he has to bring his passport to show what

place and class he belongs to. There arc

jibout ten classes above that of mujik.

which is peasant, and is really the founda-

tion of all the Russian people. If the'fore-

nian wants the applicant, he certifies what

kind of work the applicant will be em-
ployed upon and the rate of pay. The
passport is then sent to the public office

for substantiation. If all particulars arc

correct, the passport comes back, and the
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man is authorized to go to a doctor for

physical examination. If he goes through
that ordeal satisfactorily, the passport is

sent to the manager of the works, and if

he countersigns it the foreman is at liberty

to employ the man.

It goes without saying, that an inelastic

system of this character paralyzes busi-

ness when foremen are pushed with work
and are suffering for want of workmen.

A. S.

Improving on the Brown Systtm.

There is j peculiarity about the Amer-
ican mind that makes it very diiificult for

one man to accept the inventions of an-

other without adding some supposed im-

provement. This has led to the diversity

in machinery details which is very expen-
sive in practice, although the tendency

has its redeeming points in cultivating the

national inventive ability.

We were surprised the other day to en-

counter a newspaper article with the cap-

tion, "Brown System Demolished; Good-
year Tells Railway Men to Get Some-
thing New." The article referred to a

paper read by Mr. J. H. Goodyear before

the Northwestern Railway Club, on "The
Disciplining of Engine and Train Men."
We now liave the full text of the paper

before us. and find that it makes no at-

tack on the "Brown System of Discipline

Without Suspension," but shows up the

evil results that have come from the estab-

lishing of modified editions of the Brown
system. It is the old story of men not be-

ing able to accept the invention of others

without trying to improve upon it. The
improvement made on the Brown system

by the officials of one or more roads run-

ning out of St. Paul made its working so

tyrannical that the men affected were
much better off under the old system.

where a train master or superintendent

might inflict a long suspension for a

trifling violation of discipline.

The genius of the Brown system is to

do justice between a railroad company
and its employes. It does not strain out
the inclination to inflict punishment. It

recognizes that adherence to rules is

,

necessary, and that those who violate the

rules for the safe and prompt movement
of trains should be disciplined for the

benefit of themselves and for the good of

the service. But the man is not suspended
from duty or fined. Certain marks are

put against his record; but good be-

havior for one year cancels a certain num-
ber of the marks recorded against him.

and continued good behavior obliterates

the record of whatever fault he may have
committed either through carelessness or

lack of judgment. A clear record for one
year with nothing previous against him,

entitles a man to a cash premium.
In raising objections to the Brown sys-

tem pure and simple, Mr. Goodyear says:

"In an article explaining his system. Mr.
Brown, among other arguments in favor

of disciplining without suspension, says:

'We are very careful in the selection of

our men, proniote all our own engineers

and conductors, and in a few months or a

year or two our record tells us whether
they are adapted for the business or not.

We have engineers who have been run-

ning here more than twenty-five years

without a scratch of the pen against them:
while others, who have been running as

many months, have quite a page of irregu-

lar circutnstances; but down near the bot-

tom of such a page can generally be found
the words, "Discharged: incompetent."

'

"If by such a statement Mr. Brown in-

tends to convey the impression that his

system can be made the means whereby,

by comparing the record of the man with

twenty-five years' service with that of the

man with twenty-five months', the fitness

of the short-service man can be decided.

I want to say in my opinion such a com-
parison is not a fair one. Any man who
h,^s spent twenty or twenty-five years in

the service of one road either as engine

or train man must of necessity have a

passenger or preference run. We all know-

that while the responsibility attached to

such work is as great as that attached to

any other class of work, the liability to

get into trouble is reduced to a minimum,
for the reason that everyone, from the

section hand up, endeavors to make things

run smooth for that class of service; con-

sequently, men thus employed can, with

ordinary care, steer clear of trouble.

Again, we must not ignore the fact that, in

all probability, the greater part of the old

man's time was served prior to the adop-
tion of the Brown system.

"On the other hand, the new man on
the extra list, handling way freight or in-

ferior class of trains, has everything to

contend with. Unless exceptionally lucky,

demerit marks accumulate at such a rate

that before he has been with the company
three years the question of his fitness will

be raised, and in the majority of cases, his

services dispensed with at a time when he

is beginning to be of value to himself and
employers. He then becomes a tramp

—

but I want to say from necessity, not

choice. Another bad feature as between
the old and young men is this: The old

men do not often get demerit marks; but

when they do, the fact sticks very much
in their throat, and their grievance is well

ventilated before the younger men, who
already have troubles of their own in the

form of demerit marks rapidly accumu-
lating, and are therefore good materia!

out of which to make discontented and un-

settled men."

There is a basis of reason in those con-

tentions; but the method adopted for mak-
ing the system adapted to roads where
many e.xtra engineers are employed was
about as unjust as anything that could be

conceived. The Brown system as far as

it dealt with marks against a man, was
adopted, but the real redeeming feature

that gives credit for good behavior was

antirely omitted. It suited the road to dis-

pense with suspension, because the loss

of a man's services was often embarras-

sing; but they kept heaping up discredits

for every trifling offense, until a time

came when a really good and valuable

man knew that he had to resign or be dis-

missed pretty soon. An investigation

brought out the fact that the enginemen

preferred the suspension system to that

in use; but they were nearly all favorable

to the debit and credit system if it was

carried out fairly. Unless the employes

of a railroad company feel that they are

likely to be fairly treated, even when mis-

fortune brings them within the lash of

discipline, there is going to be demoral-

ization all round, and the company will

suffer from the effects of indifference to

their interests. Officials who adopt a sys-

tem which causes continual change of

their enginemen, punish their company
more than they punish the men.

@ i i
Ought Mechanics to Supervise Re-

pair Shops?

The Northwest Railway Club, at the

September meeting, had under discussion

the proposal to consolidat-e the Master

Car Builders' and Master Mechanics' As-

sociations. The consensus of opinion ex-

pressed was against the proposed con-

solidation, but these opinions were not so

important as some utterances of Mr.

Tracy Lyon on a subject in which all rail-

road men are keenly interested. Mr. Lyon
said:

"Mr. Goodyear says in his paper that

unless active steps are taken, in a few

years the absolute control of engine,

roundhouse and car men will be in the

hands of train superintendents. That is

something I should be rather glad to see.

.\ railroad is not operated for the privi-

lege of inspecting cars oroperating round-

houses. The purpose of a railroad is to

move freight and passengers. The other

things are simply the tools to this end,

and they should be handled as such. I

myself believe that before very long the

strictly operating part of a railroad, in-

cluding the control of engine, roundhouse

and car men, will be more entirely in the

hands of the superintendent, and that the

function of the mechanical man will be

more in the way of a consulting engineer,

as it were. As it is now, he is retained

practically by the railroad as an e.xpert.

yet he has, as such, too much to do with

the actual traffic of the railroad. He might

accomplish more if he had more leisure to

consider quietly the larger problems of the

improvement in cars, motive power, fuel

handling and consumption, machinery

and everything that pertains to the main-

tenance and operation in itself of the roll-

ing stock and the great shops of a railway.

"One of the most important factors in

the economical operation of a railway to-

day is the obtaining of the most powerful

engines and cars of the greatest capacity
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at the least expense of dead load, not to

mention the development of such coup-

ling apparatus and brakes as will permit

the longest trains to be safely and expedi-

tiously handled."

We perfectly agree with tlie sentiment

that the purpose of a railroad is to move
freight and passengers, but at the same
time good business methods ought to be

pursued in the construction, maintenance

and repair of the equipment necessary to

carry on this business of hauling freight

and passengers. All that we have seen

and known of railroad operating leads us

to believe that the change in the manage-
ment of the mechanical departments, ad-

vocated by Mr. Lyon, would exercise a

pernicious effect upon railroad interests

and on the men who are now under the

charge of mechanical ofBcials. The change

would put all repair shops under the

charge of men who are ignorant of the

work to be done. It has always been the

policy of successful business enterprises

to employ the best and most skilful super-

vision that could be hired, and the abler

the men in charge the more liberal, as a

rule, are the returns on the capital in-

vested. Railroad companies have man-

aged to exist under very inferior super-

vision at times, but we do not think there

are many railroad managers who would

deliberately put men in charge of shops

who had not received training that would

enable them to judge if the work was

properly and economically performed.

In fact, we believe that the tendency is

in the other direction, to require increased

skill, knowledge and experience on the

part of those who have charge of shop

operations. A railroad president once

consulted with the writer in the selection

of a man for the mechanical head of a

great railroad, and the requirement that

he insisted on most emphatically was that

the acceptable man should be able to visit

repair shops and tell of his own judgment

if the work was being properly and eco-

nomically done. That was a common-
sense view to take of the matter. A tailor

might be foundwho could manage a print-

ing establishment successfully, but own-

ers of such places prefer a practical printer.

There is no mystic air about a railroad

shop which will dispense with skill and

knowledge, any more than there is in any

other shop, and any company that permits

ignorance to supervise such a place will

pay for adopting bad business methods.

i i i
Breakage of Piston Rods.

We have frequently heard engineers say

that when any member of a machine was

in the habit of breaking, it was too weak

and ought to be made stronger. That is

a fairly sale rule to follow, but there are

cases where it does not hold good. There

are certain parts of locomotives and other

steam engines, that arc given to breaking,

and increasing the size with the view of

making tliein 'Stronger does not prevent

the breakage, but seems rather to increase

the number of accidents. The most con-

spicuous example is in the continued

breakage of piston rods. It is easy to

figure out the magnitude of the stresses

that a piston rod must endure and the

amount of metal that ought to safely re-

sist the stresses. Big margins of safety

have been allowed, and yet the theoreti-

cally strong piston rods continue to break,

not only in America, but in every country

where higli-spced engines are employed.

.^t the last meeting of the American
Society of Mechanical Engineers, there

was a discussion on the breaking of piston

rods that brought out some facts which

deserve the attention of steam engine and

locomotive designers.

Professor Sweet, the well-known me-

chanical engineer and expert, who sel-

dom speaks on a mechanical subject with-

out shedding new light upon it, made
some interesting remarks about the break-

ing of pistons. The proposal had been

made to use steel of higher degree of

hardness than that usually employed, and

Professor Sweet said: "I think the story

cannot be too often told, that there are

certain cases where the high steel does

better than the soft steel. There is an-

other way to get over the same difficulty

mechanically. Everyone who makes a

good hammer handle whittles it down
small between where the hand takes hold

of the handle and the hammer. He does

not do it to save wood, but he does it to

add to the life of the handle. A bright

genius some thirty years ago discovered

that where axles were breaking near the

wheel he could increase the life of the

axle and also save the metal if he brought

it down in the center. My brother dis-

covered that piston rods were breaking

where they entered the hammer heads of

his steam hammers. He scooped out that

part of the piston rod between where the

packing came and the hammer head, and

increased the life of the piston rod joo

per cent. I would suggest the same in

this case. If you scoop it out for as long

a distance as can be spared, you have al-

ways got the depth of the gland; you will

add to the life of the rod. Or, to put it in

a form that you will remember, you will

make it stronger by making it weaker.

Whet'her a round groove is the best way,

or whether it is better to reduce it straight

with a round-nose tool, mathematicians

can tell you better than I can. Manufac-

turers cannot do cither. If they did, they

could not sell the engines. But the man
who buys them can take his rods and turn

them down, and he \vi\\ increase their life

immensely."

We commend these remarks to the at-

tention of locomotive <lesigners and to

the master mechanics who arc daily hav-

ing new piston rods forged to take the

place of those that liave broken and per

mittcd the piston to go through the cylin-

der head. We understand that there has

been trouble among our torpedo boats

with piston rods breaking. The engines

of these vessels receive almost as hard

usage as a locomotive, and the trouble

common to one is well known on the

other. Our naval engineers ought also to

try the effect of weakening piston rods to

make them stronger.

s i s
We have been favored with a copy ot

Part 13 of J. G. A. Meyers' "Easy Les-

sons in Mechanical Drawing and Machine

Design." and far from being unlucky, it

is one of the most interesting of them all.

In mechanical drawing, it shows the lay-

ing out of sheets for wagon-top boil-

ers and similar work. As usual, these

are plainly and clearly shown, so that any-

one can follow the directions. The prac-

tical rules and useful data comprise the

strength of beams of different sections,

strength of I-beams, moment of inertia

applied to computing the strength of

beams; table of moments of inertia for

different sections and for I-beams and

graphical determination of bending mo-

ments. It is a fine beginning for Volume
II, and those interested should apply to

Arnold Publishing House, 16 Thomas
street. New York.

s s @
The Baltimore & Ohio Southwestern

Railroad has just received from the Bald-

win Locomotive Works ten new freight

locomotives, for use on the Ohio division

from Cincinnati to Parkersburg. This

portion of the road has some rather heavy

grades, and these are the first heavy en-

gines to be used on the line. It is ex-

pected they will increase the train haul

about 40 per cent. The simple locomo-

tives have 21 .X 2S-inch cylinders, and the

compound I5'< and 26 x 28-inch cylin-

ders. The locomotives were built from

designs furnished by Superintendent of

Jiotive Power Neuffer. Eight are simple

and two are compound.

S i @
The report of the thirty-second annual

convention of the Master Car Builders'

Association, just received, is an unusually

large volume, having 452 pages, besides

a large number of folded sheets con-

taining engravings and tables. In ad-

dition to the proceedings of the annual

convention, the report contains the text

of all the decisions of the .Arbitration

Committee made during the past year.

the Rules of Interchange of Cars, the

Standards of the .Association, and much
other useful information. The report can

be obtained from the Secretary, Mr. John

W. Cloud, Rookery. Chicago.did
The Safety Appliance Company, Ltd..

Boston, are equipping all the coaches and

baggage cars of the Dayton & Union
Railroad Company, Dayton. O.. with

their br.ike equalizer and dead lever take-

up, and during the past month they have

received orders to equip over 900 cars.
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PERSONAL.
Mr. Harry Wilbur has been appointed

division engineer on the Lehigh Valley.

with office at Easton. Pa

Mr. W. T. McCulloch has been appoint-

ed general manager of the Norfolk, Vir-

ginia Beach & Somhern. Office at Nor-

folk, Va.

Mr. A. D. Hart has been appointed

superintendent of the Manistee & Grand

Rapids at Manisteee, Mich., vice Mr. W.
H. Herbert, resigned.

John M. Forbes, Sr., president of the

board of directors of the Chicago. Bur-

lington & Quincy Railroad, died at his

home, in Milton, Mass.

William B, Snow, for many years prior

to 1891 master mechanic of the Illinois

Central, died last month at his residence

in Chicago, at the age of 78.

Mr. E. D. Jameson has been appointed

assistant master mechanic of the Western

division of the Grand Trunk Railway.

Office at Battle Creek. Mich.

Mr. J. W. Flatten has been appointed

assistant purchasing agent of the New
York, Susquehanna & Western. Ofifice.

21 Cortlandt street. New York.

Mr. H. A. Dewey, superintendent of

locomotive service of the Chicago &
Eastern Illinois, at Danville, 111., has re-

signed to engage in other business.

Mr. Alfred Lovell has been appointed

assistant superintendent of motive power

of the Northern Pacific, with office at St.

Paul, Minn. He was formerly engineer

of tests.

Mr. O. W. Taylor, train dispatcher of

the Southern Pacific lines' in Oregon, has

been appointed assistant to Mr. L. R.

Fields, general superintendent at Port-

land, Ore.

Mr. L. H. Albens, formerly air-brake

inspector on the Cincinnati Southern, has

been appointed air-brake instructor on

the Lake Erie & Western. Headquarters

at Lima, O.

Mr. W. I. Cooke has been appointed

superintendent of locomotive service of

the Chicago & Eastern Illinois, vice Mr.

H. A. Dewey, resigned. Headquarters at

Danville. 111.

Mr. A. S. Work has been appointed

traveling engineer of the Wabash, with

headquarters at Moberly, Mo. He was

formerly traveling engineer of the New
York, Chicago & St. Louis.

Mr. C. A. Delaney. formerly superin-

tendent of the Richmond Locomotive &
Machine Works, Richmond, Va., has been

appointed superintendent of the Dickson

Locomotive Works, Scranton, Pa.

Mr. B. C. Gesner, an engineer on the

Intercolonial Railway of Canada, has

been promoted to the position of general

air brake inspector of the entire system.

with headquarters at Moncton, N. B.

Mr. M. F. Bonzano has resigned as sup-

erintendent and chief engineer of tlie Col-

umbus. Sandusky & Hocking, to return

to his old position as general manager of

the Chattanooga Southern, at Chatta-

nooga, Tenn.

Mr. B. S. Snyder, foreman of the New
York. Chicago & St. Louis roundhouse

at Conneaut, O., has been appointed

master mechanic of the Columbus, San-

dusky & Hocking at Columbus, O.. vice

Mr. T. M. Downing, resigned.

Mr. G. H. Kimball has been appointed

general superintendent and chief engineer

of the Columbus, Sandusky & Hocking
with headquarters at Columbus, vice Mr.

M. F. Bonzano, resigned. He was for-

merly connected with the New York. Chi-

cago & St. Louis.

Mr. J. J. Donovan, vice-president and

general superintendent of the Bellingham

Bay & Eastern, has been given the ad-

ditional duties of general superintendent

of the Bellingham Bay & British Colum-

bia, with office at New Whatcom. Wash.,

vice Mr. C. L. Anderson.

Mr. J. S. Chambers has been appointed

superintendent of motive power of the

West Virginia Central & Pittsburg, with

headquarters at Elkins. W. Va. He suc-

ceeds Mr. J. S. Turner, resigned. Mr.

Chambers was formerly master mechanic

of the Illinois Central, at Paducah, Ky.

Mr. D. P. Kellogg, general foreman of

the Duluth & Iron Range, at Two Har-

bors. Minn., has resigned to take charge

of the air equipment and trucks on

coaches in the shops of the Southern Pa-

cific at Oakland, Cal. Mr. Kellogg is an

old friend of Locomotive Engineering

and has contributed several articles to its

columns.

Mr. George H. Campbell, terminal

agent of the Baltimore & Ohio Railroad at

Baltimore, has, in addition to his present

duties, been appointed inspector of sta-

tions and terminals over the whole line,

reporting to the general superintendents

in their respective territory. Mr. Camp-
bell has long been noted for his ability in

this direction and the object of the ap-

pointment is to secure at each terminal

better service in every respect, and is in

line with the policy of the receivers to

give to the patrons of the road better and

quicker facilities for the handling of

freight.

Mr. F. M. Stevens, who has been for

some years general foreman of the loco-

motive works at Sormovo. in Russia, has

accepted a position with the Baldwin

Locomotive Works, and has gone to

Vladivostock, Russia. He went over-

land in company with his wife, some five

or six thousand miles, a great part of the

distance having been traversed in a kind

of Russian carriage called a tantrass, a

sort of springless wagon that makes a

long journey extremely fatiguing. They

do not have springs because the roads are

so bad that no springs could be kept

whole. Mr, Stevens was iornicriy with

the Baldwin Locomotive Works in Phila-

delphia, and is a brother of Genrgi- W
Stevens of the Lake Shore.

Royal Cheney.

One of the oldest, if not the oldest,

engineers in active service in the countrj

died in Worcester, iMass.. on .September

1st. Every railroad man in Worcester

knew Royal Cheney, who had been with

the Boston & Maine Railroad since 1851

He was overcome with heat, fell out o\

the cab and under the wheels of switcher

No. 344. which he was running at the

time.

In his long term of railroad service hf

had few accidents, it being a sort of mod
est boast that he never had to jump from

his engine.

Mr. Cheney was a charter member 01

the Worcester cfivision. No. 64. and vva-

HOYAL CHENEY.

a delegate to the Baltimore "Convention

of the Footboard." held in 1864.

The writer did not know him person-

ally, but has seen him many times, and no

one could be ar'.innd Worcester railroad

men without hearing the praises of Royal

Cheney-

Frank F. Hemenway.

.\mong the eminent men who passed

away last month was Frank F. Hemen
way, who has been an occasional con

tributor to Locomotive Engineerinc.

and was one of the most accomplished

steam engineers in the United States. Mr
Hemenway was born at Hartford. N. Y'.,

in 1837, and served a regular apprentice-

ship as machinist at Keene, N. H He
joined the army at the beginning of the

Civil War and served throughout. After

the war he went to work in the Troy &
Boston Railroad shops, and was there

closely associated with George W. Rich

ardson in perfecting the pop safety valve

and the Richardson balanced valve. He
was afterwards for a time foreman of a
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larKc macliiiic sliop in Tioj . vvliicli lu-

left to supervise Ihe manufacture of an
engine of his own design.

He interested himself very keenly in

engineering literature, and about twenty
years ago began contributing articles to

the American Machinist. His writings

were so much appreciated by the readers
of that paper that he was engaged as an

assistant editor, and subsequently rose to

he chief editor of the paper. He is the
author of a well-known book on the in-

dicator and the "Catechism of the Steam
Plant." which we have just published. As
a writer of clear, terse English, Mr. Hem-
enway had few equals. His power of de-

.scription was so vivid that no reader ever

needs to read a sentence twice in order
to understand it.

.Mr. Hemenway was one of those help-

ful men that others naturally turn to when
needing assistance, and from him it never
was asked in vain. His big, warm heart

was always sympathizing with the weak
and doing battle against all forms of

meanness and injustice. The battle of life,

however, went against him. He had 1*^
children who died one by one untiliF'^'^'

remained. He did not bear the afiflitSlisV.

well, and his later years were nf the niost

melancholy kind. i /

® i i
EQUIPMENT NOTES.

Manchester Locomotive Works are at

work on six for the Boston & Maine.

Union Car Company are building 206

freight cars for the Fitchburg Railroad.

Wells & French are building eighty-

two freight cars for the Southern Pacific.

H. K. Porter & Co. have a small en-

gine for the Apollo Iron & Steel Com-
pany.

J. Hammond & Co. have twelve freight

cars for the Sierra Railway Company, of

Colorado.

Missouri Car & Foundry Company
have 100 cars for the St. Louis Refrigerat-

ing Company.

Pullman Palace Car Company have

thirty freight cars for the Pecos Railway

& Land Company.

Ohio Falls Company are building 100

freight cars for the Columbus, Sandusky
Si Hocking Valley.

Dickson Locomotive Works have ten

of the consolidations for the Atchison.

Topeka & Santa Fe.

St. Charles Car Company arc at work
on twenty freight cars for the United

Verd & Pacific Company.

Michigan Peninsular Car Company
also have 250 freight cars for the Colum-
bus, Hocking Valley & Toledo.

Russel Wheel & Foundry Company
have twenty-five freight cars for the

Chippewa River & Menomonie.

Brooks Locomotive Works are buihl

ing eleven heavy engines for the Buf-

falo, Rochester & Pittsbnrj; K.iilroail.

The Ensign Manufacturing Company
have 200 freight cars for the Columbia,
Hocking Valley & Toledo, and 100 cars

for the Norfolk & Southern.

Richmond Locomotive Works have
under way seventeen moguls for the Fin-

land State Railway, six engines for the

Plant System, one consolidation for the

Chesapeake & Ohio.

Schenectady Locomotive Works are

building one locomotive for the Miike
.Mine, Japan; seven with eight coupled

wheels for the Northern Pacific: two
eight-wheel locomotives for the Florida

East Coast.

Baldwin Locomotive Works have four

consolidations for the Fitchburg Rail-

road, two consolidations for the Bridge-

ton & St. Andrews Railway, two for the

Chicago, St. Paul, Minneapolis & Omaha
Railroad; a tank engine with six drivers

for the Wiggins Ferry Company; two for

the Southern Railway; five for the Chi-

cago, Milwaukee & St. Paul; twenty-five

consolid,ations for the Atchison, Topeka
& Santa Fe; ten for Norfolk & Western.

WHAT YOU WANT TO KNOW.
Questions and Answers,

Correspondents icishini^ to have ques-
tions ixnsiuered in tliese colitmns sliould
send m tiieir names and addresses, not
for fiuhiicalion, butfor evidence ofgood
faitli. We l/irow all anonymous letters
into the waste basket.

(79) L, Y., Marion, O., writes:

Why does the middle of Laird guides

wear faster than the ends? A.—Because
the main rod transmits the greatest pres-

sure upon the guides when the crosshead

is in the middle of its travel.

(80) W. A. R., Rock Island, la., writes:

How many hours of one man's work
are expended in building an ordinary

locomotive? A.—About 17,000 hours in

America, 24,000 hours in Great Brit:iin

and 28,000 hours in Russia.

f8i) J. S. W., Toledo, Ohio, asks:

What efifect would salt have on a hot

crank pin? A.—We have never had any

personal experience with salt on a hot

pin, and cannot therefore give an authori-

tative answer to the question; but those

to whom we have referred the question

say that the effect is to reduce the tem-

perature.

C82) W. E. S., Fremont, Neb., writes:

Will an engine draw smoke and cinder>

from the smoke arch in the steam chest

and cylinder when running down grade

with the throttle closed and reverse lever

in the forward notch? A.—Yes. The
suction that draws air through the nozzles

is very slight when an engine is running

with reverse lever in full gear, but there

is always some action of that kind. When
running notched up the action is very de-

.ide.l,

(83) O. C. S., St. Paul, Minn., writes:

Please let me know what mixture makes

:v good-looking iront end and boiler head
.•\.—Boiled linseed oil, darkened with a

little lamp-black, makes as good a com-
position as anything we know about. We
have used tallow, darkened with lamp-
black, with good advantage for the same
purpose. There is a tendency among
many firemen at present to use plumbago
:is a polish for smokebox and boiler head.

It stands the heat very well, but, in our
opinion, does not make a handsome finish.

(84) C. F. C. Estherville, la., asks:

I. What is the ratio of steam pressure to

cold-water pressure? A.— I; We do not

exactly comprehend the import of this

question; if the facts sought are stated,

we may be able to answer. 2, About what
is the limit of steam pressure at which
lubrication can be maintained with any
degree of economy with valve oil of aver-

age quality? A.—2. Sibley's "Perfection"
valve oil will withstand a temperature of
over 500 degrees Fahr. before vaporizing.

and will therefore perform its oflice of

lubrication at any steam pressure having
a temperature less than the above—say.

for example, 500 pounds per square inch,

uhich pressure has a temperature of 444.9
degrees Fahr.

(85) I. S. W., Wilkesbarre, Pa., writes:

I. How do you find out the length of

piston when the guides are not up on new
work? A.— I The drawings show the

proper length of piston rod. 2. How do
you ascertain the length of main rod?
A.—2. From the drawings. 3. What i.<;

the best way to square an engine? A.—

3

If you mean the valves, the best way is

to put the driving wheels on rollers and
adjust the valves in the usual way. Full

particulars of how to do that will be
found in Sinclair's "Locomotive Engine
Running and Management." 4. Why is

one rocker arm sometimes made longer

than the other? A.—4. This is done in

connection with the locating of the rocker.

which is put close to the top of frame

The upper arm is then made long enough
10 move the valve rod horizontally.

(86) W. -H. S., Salt Lake City. Itah.

writes:

Please inform me what percentage of

balance can be used successfully on the

slide valves of locomotives, and the rule

for calculating the same. A.—A commit-
tee of the Master Mechanics' Association.

in view of the uncertainty and general

lack of reliable data on the subject of bal-

ancing valves, made some original tests

with the locomotive at Purdue University

in i8q6. In these experiments it was
found that about 62 per cent, of the total

valve area could be relieved of pressure

without danger of lifting from the action

of the pressures in the ports The results

obtained led to the recommend.ation of the

following rule for balancing valves, both

of the Allen and plain types: Area to be

balanced equals area of exhaust port plus

area of two bridges plus area of one steam

port.
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The Olwein Shops.

The Chicago Great Western Railway

lias well under waj- at Olwein. Iowa, a

shop plant whicli. for the purposes of

railroad work, is said to outrival the best

thus far built, in all of the up-to-date ap-

pliances for doing work cheaply and w-ell.

Unlike many other new shops that have

been supplied with old, broken-down
tools, this one will be equipped new. and

there will not be an old tool in it. Master

Mechanic Lyon is authority for the above,

and is very enthusiastic over his crea-

tion.

Electricity will play a larger part in this

plant than ever heretofore; not only in tiie

amount of it and distribution, but in the

most improved methods of handling it.

The direct-connected dynamos will be so

arranged by the .\rnold system, that if

cither one of the three dynamos or engines

break down, the others can be operated.

An 8oo-foot transfer table puts all the

shops in communication with each otlier.

New York Central Mogul.

The handsome mogul locomotive here

shown w-as recently built by the Schenec-

tady Locomotive Works, from specifica-

tions prepared under the supervision of

Mr. Win. Buchanan, superintendent of

motive power of the New York Central

& Hudson River Railroad. The engine

was designed to haul heavier trains than

the moguls in use are capable of doing,

and a series of trips made between West
Albany and Dewitt, a distance of 140

miles, particulars of which are given in

the annexed table, sliuw that the engine is

capable of hauling all the cars that can be

comfortably held together. This one
pulled eighty-five loaded grain cars and
one light car from Dewitt to West Al-

bany, and returning took 126 light and

one. loaded car from West Albany to De-
witt.

The engine has cylinders 20 .\ 28 inches,

has driving wheels 57 inches diameter,

and has a boiler with 2,110.84 square feet

extended wagon top kind. 62 inches diam-

eter, and carrying a working pressure of

180 pounds. It is made of carbon steel,

and the sheets vary from 7-16 to Ys inch

in diameter. The firebox is 108 inches

long and 40^8 inches wide, 78}^ inches

deep in the front and 66^ inches in the

back. The water space in front is 4 inches

wide and y/2 inches at tlie side and

back.

The crown is sustained by radial stays,

I inch diameter, which is also the thick-

ness of the other staybolts. The tubes are

of charcoal iron, and there are 310 of

them, 2 inches diameter and 12 feet long.

The tubes give 1,934.24 square feet of heat-

ing surface, and firebox 176.6 square feet,

making a total, as has already been men-
tioned, of 2,110.84 square feet. The grate

area is 30.3. The tender has a capacity of

4,500 U. S. gallons, and carries 10 tons

of coal. The total wheel-base of engine

and tender is 50 feet 4^ inches. United

States metallic packing is used in piston

NEW YORK CKNTllAL MOGUL.

and is what Mr. Lyon aptly calls a hori-

zontal elevator, because of its speed—400

feet per minute.

i i ^
Two Interesting Buildings.

Pictures of two interesting Baltimore

& Ohio Railroad buildings have been re-

produced in a recent issue of Trutk. One
is the buildmg at Frederick, Md., which
has been used since 1831 as a freight sta-

tion, and which is still devoted to that

purpose. In the little cupola of the build-

ing a bell once hung, which was always

rung on arrival of trains from Baltimore,

when horses were the motive power of the

railroad.

The other building is the station at

Mount Clare. Baltimore, and it is noted

as being the location of the first telegraph

office in the world. It was from this build-

ing that Professor Morse sent his cele-

brated message in 1844 to his friends in

Washington, forty miles away.

of heating surface to provide the steam re-

quired. The tractive force of the engine,

working full stroke, is about 30,000

pounds, and the coefficient of adhesion

is 4. In working order the engine weighs

142,200 pounds, of which 123,000 pounds

rest on the drivers. The driving wheel

base is 15 feet 2 inches, and the total

wheel-base is 23 feet 3 inches. The steam

ports are 18 x iH inches, the inside port

2^ inches wide and the bridges ilg inches

wide. The valves are American balanced,

have 51/2 inches travel, % inch outside

lap and 1-32 inch inside. They are set

lapping the port about i-io inch in full

gear. The centers of the main driving

wheels are of cast steel, while the forward

and back drivers have steeled cast-iron

centers. The driving boxes are of gun
iron and rest on journals 9x12 inches.

The engine truck journals are 6x10
inches. The pony truck wheels are spoked,

30 inches in diameter, and have Krupp
tires. The boiler, as will be seen, is of the

rods and v^ihe stems. There are two

No. 10 Monitor injectors and two 3-inch

consolidated muffled safety valves. The
American brake is used on all the drivers,

and an automatic air brake on tender; a

95^-inch pump being provided to supply

the air. A Gould coupler is applied to

the front of engine and rear of tender.

The annexed indicator diagrams are

selected from a lot that were taken when
the engine was pulling a train of eighty-

one cars from Dewitt to West Albany.

The train was 3,125 feet long and weighed

3.428 tons. While hauling this train,

the engine used 18.575 gallons of water,

which weighed 154,793 pounds. The
evaporation of the water was done by

21,215 pounds of coal, which was at the

rate of 1.86 pound per car mile. The per-

formance of the engine in this run was

that of hauling 22.4 pounds one mile for

every pound of coal burned. There were

6.97 pounds of water evaporated per

pound of coal, which is remarkably high.
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as it is eqiiivalciit to 8.2 from and at 212

degrees.

The tests of the engine were made un-

der tile supervision of a representative of

the New York Central Railroad, who kept

careful record of the coal and water con-

sumed. A car loaded with coal was
weighed and coupled to the tender, from
which the tender was loaded before start-

and temperature 01 the water used on the

trip were determined. The engine was run

under ordinary conditions and handled

by the regular crew.

The diagrams show a remarkably good
distribution of steam, and there is un-

usually small drop of pressure from the

steam chest to the initial cylinder pres-

sure. No. I was taken immediately after

tngiiK: was running at u miles per hour,

or about 64 revolutions per minute, rep-

resents 22,52,3 pounds tractive force. This

gives 6.3 pounds to move each ton of

train. Card No. .1 was taken when the

engine was running 16.5 miles per hour,

or 97 revolutions per minute, on an

ascending grade of 4.6 feet per mile. The
tractive force indicated is 15,229 pounds,

M. E. P. 124.5

oticc Engine^iriny IjjCQutotive Engineering

PERFORMANCE OF NEW YORK CENTRAL MOGUL.

Terminal points
Weather
Condition of rail
Velocity ot wind
Tenipel-ature of atmosphere
Temperature of feed water
titeam pressure
Elapsed time
detentions, number of
Runnini? time.
Average speed, miles per hour
Number of cars in train
Loaded weight of train, tons
Number of tons hauled 1 mile
Gallons of water used, actual
Hounds of water used, actual
Pounds of watei used in run
Pounds of coal used, actual
Founds of coal used in run
Pounds of coal per car per mile
Coal consumed per lUD tons hauled 1 mile. ..

Tons hauled I mile per pound of coal
Tons hauled 1 mile per pound of water
Average evaporation per pound of coal, actual

Factor of evaporation

September 28th. September 29th. September 30th. October tst

W. A. to D. W
Fair.
flood.

Heavy head 50 mi

Equivalent evaporation from and at 21'J° P.
per pound ot coal

Per cent, of moisture
Equivalent evaporation pqr pound of dry coal,

average

17'

10 hr. 12 min.
!)

il hr. 10 min,
l->,]7

91 It., 1 load
1,+11

a00,2!l9

13.781,0
114,810.0
110,040

17,080
10.480
l.«9
8.2
12.1
1.81
6.72H—

h

96577
"•"''"'

7.80
1.5 in coal

3.28

D, W to W, A.
Fair,
Good.
Trace.

64 6
177,.')

10 hr. 57 min.

9 hr 6 min.
15 27

1 It., 71 load.
2,838

.394,482

14,188,2
118,235
114,035
10.880
15.280
1.52
3,87
25.8
3.46
7.00

Is 1.17averageta

8.19
as weighed.

W.W, A. to D
Fair.
Good.
Trace.

58
65.7
178.5

10 hr. 24 min.
5

8 hr. 55 min.
15,02

112 It., lload.
1,659

217,821
1.5,017,8

I25,1,'i0.3

120,9.'j0 3

18,280
17.680

1,13

128
1 88
6,84

D. W to W. A.
Fair.
Good.
Trace.

67
66.1
178.5

12 hr. 5 min.
8

10 hr. 3 min
13,

M

I It ,81 load.
8,003

425.7,57

16,433
1:16 941

1.32,541

18,300
17,700

1 65
4,1
24
3 21

7.48

W. A, to D. W.
Fair.
Good.
Trace.

70
07.5
179

II hr. 31 min.
6

9 hr. 49 min.
14.2

126 It , 1 load.
1.834

254.920
16,839 R

110,331.7
1.36.131,7

20,200
19,600
I.Il

ia!8
1,88
0,95

October 4th.

D. W. to W. A.
Fair and showery.
Good and slipperv.

Trace.
72
08
179.5

12 hr. 3 min.
6

9 hr. 53 min.
14 04

I It., 85 load.
.3,250

451,7,50

17,604 8
148.373 3
144.173,3

21,120
20,580
I 71

3.13
7,00

Lociiinutlve Engineering lAK-oinoltix Engineering

jng, and all the coal left in the lender at

the end of the trip was thrown back into

the car. which was then reweighed. The
difference between the two weights rep-

resented the amount of coal used on the

trip. The tank was fitted with a graduated

water-glass and thermometer, which were

read before and after each lilling of the

tank. From these readings the amount

the train was got moving, and represents

steam cut off at about 45 per cent, of the

stroke. The calculation shows that the

engine is developing a tractive force of

about 24,759 pounds. This was exerting

about 7 pounds of pulling ciTort for every

ton of train, including engine and tender.

Card No. 2, which was taken on an ascend-

ing grade of 4.4 feet per mile, when the

or 4.5 pounds to the ton of train. Card

No. 4 was taken on a descending grade

of 3.7 feet per mile, at a speed of 28 miles

an hour, wliich was 164 revolutions per

minute. Thediagram shows 9,799.5 pounds

of tractive power employed, which is only

3.78 pounds per ton of train and engine.

The tractive force required to move tlia!

train was so extraordinarily low that it
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does not agree wiili uin oi the ligurifs re-

lating to train resistance laid down in the

engineering text books. The weight of

train was something unparalleled, and
there is some reason for believing that the

resistance per ton diminishes as theweight

i)f train increases. We do not have suffi-

cient data to speak positively of the power
per ton required to keep this train run-

ning at i6 miles per hour, but eighteen

indicator diagrams which we have exam-
ined lead us to believe that the power re-

<iuired for the speed named is under 5

pounds per ton.

A train of eighty-five cars loaded with

wheat represents the year's industry of a

good many hands. If the land where it

was raised produced 20 bushels to the

acre, it would take a farm one mile wide
and six miles long to raise the load that

this train carried.

i S i
Valve and Seat of the Winans Camel

Engines.

The engraving of valve, seat and yoke,

herewith, is from the last of the original

Winans camel engines, now being

scrapped on the Baltimore & Ohio, at

Mount Clare shops. As a link in the

evolution of slide-valve proportions, it

will be well worth preservation, although

it does not represent the valve actually

used on the engines as designed by

Winans, but is one of the results of the

many reconstructions those lasting old-

timers have passed through. Mr. H. F.

These port dimensions will strike many
of those who are posted only in present-

day practice as rather too constricted to

give satisfactory results with a 19 x 22-

inch cylinder, and the valve travel will

also come in for criticism. The latter

must have been not more than 35^ inches,

strength to sustain a given load is >implj

a mechanical problem, involving some
mathematics, some shop training, and also

some good judgment, or what is often

written "horse-sense." These are the ele-

ments that have produced the correct de-

sign of a bolster or any other detail of a

•IM- 3%'- -1>4-

isHolM M ^
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llOSS WIXANS VALVE.

ns al that the exhaust port would be

choked to 5^ inch wide when the steam

port was full open. These dimensions

certainly have an odd appearance in com-
parison with those of more recent engines

having practically the same cylinder vol-

ume. Winans was a designer of origin-

ality and depth, and in the light of pres-

ent trend of opinion about the uses of

clearance and valve travel, his work in

this respect will receive attention.

The Two-Plate Bolster.

The question of body bolsters is receiv-

ing renewed attention, as is shown by the

numerous illustrations of new designs;

and this is a good sign, for it shows that

car men, who are more interested in the

car for that matter, and those in touch

with this proposition are the ones wh-i

have solved the situation correctly fo'

their particular conditions.

One of the most peculiar things in con

iiection with this subject, is the faithful,

and we may almost say fatal, adherence

to false gods, as shown by the shallow

two-plate affair made to go under the

sills. Blindly persistent pushing kept this

design alive, and did more than any one

thing to prevent original thought in

establishing a principle that would be of

general use. It is plain that the reaction

is on at this time, and it is hoped the above

construction will be as scarce in the

future as it has been plentiful heretofore;

it has outlived its usefulness, for the rea-

son that the light loads it could he made

1-EEZ i:-

SUM-

^r=^
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nOSS WINANS VALVE SEAT

Colvin. of Philadelphia, than whom there

is no closer student of locomotive de-

velopment, informs us that the original

valve seats had ports of the same width

as shown, but the length was only 12

inches, and there were no strengthening

bars in them as in this case

YOKE A.Mi VALVE KOD

matter than anyone else, have not given

up the idea that a bolster can he made to

suit any combination of conditions, no
matter how severe or ex-flcting. This is

plainly the proper spirit in which to ap-

proach the problem to get results. To de-

sign a bolster that shall have the requisite

Lorohiril itv Engtni-.rinQ

to sustain are no longer to be reckoned

with, and we are glad to note the im-

provement in bolsters for the heavier re-

cent equipment, for they all give evidence

of more or less familiarity with the ele-

ments mentioned above as essential to

good work.
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Air=Brake Department.

A Well Handled Air Brake Train.

The following true story of an engi-

neer's unconscious acliievement illustrates

the degree of nicety with which a freight

train partially equipped with air brakes

can be handled by a careful engineer.

There had been a wreck on the Cincin-

nati division of the Chesapeake & Ohio
Railroad, the engine and several freight

cars having gone down the bank, piling

up. After two days' hard work, the wreck-
ing gang had the engine and three freight

cars on the track again, a little the worse
for their plunge down the soft earth em-
bankment. The splintered remnants of

the other freight cars were burned up
where they lay wrecked.

Now begins the interesting part of the

story. The mud-painted engine, the three

freight cars and the wreck train, consist-

ing of a derrick car, tool car and flat car

carrying extra wheels, stood on the spur

track awaiting the next west-bound

through train to be taken to the Coving-

ton shops.

In due time the train, consisting of

seventeen air cars, all cut in, and twenty

non-air cars, arrived, took in the engine

two cars back of the air cars, and the

rescued freight cars and the wreck train

just ahead of the caboose. Broken sills

and bumper beam made necessary two

chain couplings, one at the front end of

the engine, and one between the wrecked

cars in the rear of the train. Thus was

made up a most difficult train to handle

smoothly, and was accordingly remarked

upon by the superintendent and Traveling

Engineer Belton, both of whom had been

at the wreck, and were now en route home
to Covington in the tool car.

"How many break-in-twos are we go-

ing to have on the way in, Belton?" asked

the superintendent, jokingly.

"None," returned Belton. spiritedly:

"I'll bet on it. And the engineer doesn't

know that you and I are aboard, either."

The superintendent looked for a mo-
ment amused at Belton. "You seem to

have a good deal of confidence in your

engineer, " he said.

"I have," replied Belton. "and I'll go

you still one better. See that jack?" he

continued, pointing to a narrow-bot-

tomed screw-jack standing on the floor

in the middle of the car. "Well, I'll bet

you that there'll not be enough shock

made in setting the brakes or in starting

up to tip over that jack once between here

and Covington."

The superintendent smiled at this

effusive burst of confidence, then gazed

quietly at the floor. lie was thinking. He
knew the train would have to take siding

once, stop once for water, and pull

CONDUCTED BY P. M. NELLIS.

through Covington yards, where two or

three stops might be necessary. Under
these conditions, a narrow-bottomed
screw-jack that could resist the well-

known inducements oflfered at these places

to keel over, must necessarily be spiked to

the floor, he thought. "I'll take you, Bel-

ton!" he exclaimed. So they made the

wager. Belton bet a box of cigars, and
the superintendent a hat.

Several of the wrecking crew had been

listening to the conversation, and soon all

eyes in the car were centered on tlie mud-
splashed. greasy jack, standing alone in

the middle of the car floor. The train

started, and the jack remained erect. The
siding was entered, but the jack did not

fall. It still stood as the train left the sid-

ing. The engineer was doing exception-

ally good work. The wreckers and the

train crew knew it as well as the super-

intendent and Belton.

"Here's where I smoke your cigars.

Belton," laughed the superintendent, as

the train approached the water tank. "I'll

bet that jack will be lying in the forward

end of the car, among those ropes and
blocks there, before the fireman gets the

water crane over the man-hole in the ten-

der." Belton did not reply, but gazed

steadily at the jack.

The occupants of the tool car were just

a trifle excited now, and formed in a ring

around the jack, anxiously waiting for the

shock of the slack running in. It came:
but came very gently, and the jack main-

tained its erect position.

"That's good work, Belton," exclaimed

the superintendent, enthusiastically.

Helton's only reply was a chuckle. He
knew that stopping a partially equipped

air train of forty cars, in which were a

dead engine and two chain couplings, re-

quired fine work, and he also knew that

his engineer was capable of doing it.

Finally, Covington yard was approached.

The train men and the wrecking crew,

with dinner pails in hand, stood with the

superintendent and Belton in the ring

around the jack. Here, now, was the last

chance, and it was the best one yet oflfered

to upset the jack. Despotic yard crews,

with excited and extravagant signals, were

likely at any moment to flag down the

train and provoke an emergency appli-

cation from the usually careful engineer,

in which case the jack and everything else

that was not tied fast or nailed down
would upset. .-V switch engine did once

pull out from behind some freight cars

onto the main track, but this had been an-

ticipated by the engineer of the freight

train, and an ordinary service stop suf-

ficed to bring the train to a standstill. The
liltle ring of observer^ hack in the tool

car thought the jack once slightly leaned

forward during the stop. However, it

kept its normal position. Tlie final stop

found the jack still standing erect in the

middle of the tool-car floor. The engi-

neer had done gilt-edged work, and the

superintendent had lost his bet.

The engine was cut off and taken to the

roundhouse. The ring of watchers broke

up and passed out through the rear-end

door. Belton wore a bran new hat to

church the following Sunday.

Who was the engineer? He is now a

prominent member of both the .'\ir-Brake

Men's and the Traveling Engineers' As-

sociations. His name is "Ike" Brown;

residence. Covington. Ky.

i i ^
Air Brake Interest in New Soutti

Wales

A subscriber and correspondent write-

us from New South Wales, as follows:

"I cannot understand how it is that sucli

expense and trouble are taken by your

railway companies to make the engine

men adepts with the air. and nothing in

the form of practical instruction is to be

got here—I mean in the form of instruc-

tors and instruction cars. I must give

heaps of credit to Locomotive Engi-

neering for the many valuable para-

graphs and items of air-brake informa-

tion that have appeared from time to time,

and which I follow with the greatest of

pleasure, affording my mate and me many
pleasant hours' chat. We talk all about

the other things as well."

i i i
A New Air-Brake Book

"Up-to-Date Air-Brakc Catechism," as

its name implies, is the most recent, and

doubtless most complete, air-brake book

yet published. It is written by Robert H.

Blackall, air-brake instructor and inspec-

tor on the Delaware & Hudson Railway.

The book is made up of 230 pages of

judiciously selected and well-arranged

matter, both text and illustrative, for the

use of air-brake men in all departments.

It contains nearly a thousand questions

and answers, besides tables of data and

results of tests, and will be a valu<able ad-

dition to all air-brake men's libraries. The
book is handsomely bound in dark-red

cloth. Price $1.50.

Repairing Triple Valves and Angle
Cocks.

Quick-action brakes have now been in

use on freight trains more than ten years,

and the triple valves must naturally, in the

course of time, come in for repairs. Some
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lailway companies have undertaken to do

the repairing ihemselves by reboring and

refitting the parts, thus departing from

standard sizes, and making future re-

newals of standard parts impossible.

Others have found it economical and ad-

vantageous to send tlie worn triples to the

manufacturer for repair, where the old

bushings are replaced by new ones, and

other new parts substituted which make
the valve almost entirely new. .-Ml stand-

ards are thus maintained.

The latter course is certainly the more

economical one. An old valve is virtually

exchanged for a new one, there is the as-

surance that the work is properly done,

and all parts are kept standard.

The Westinghouse Air-Brake Com-
pany has sent out a circular discussing the

above question, and offers to place the old

triple in a condition as good as a new one.

Four dollars is charged for renewing a

quick-acting triple. $3.50 for a plain triple,

and 70 cents for fitting an angle cock with

a new key and bushing. The prices, which

may seem high at first glance, will, upon

reflection, be seen to be much lower than

that at which any railroad company can

renew and standardize all tlie parts of a

triple valve or angle cock.

Objections to Loud Sounding Air Pump
Exhaust.

Tiiere has been considerable complaint

against the loud-sounding exliaust of the

air pump on passenger locomotives, and

in some sections of the country steps are

being taken to abate the nuisance.

Various methods to utilize or dispose

of the exhaust, other than that usually

practiced, have been employed from time

to time on different roads. One scheme

is, to tap the e.xhaust pipe into the ex-

haust ports of the cylinder saddle, using

port cocks to drain off the condensation;

another is, not to reduce the opening in

the exhaust end of the pipe; still another

one is, to turn the exhaust out over the

cab roof. We would like to hear from

those of our subscribers or correspon-

dents who have had any practical experi-

ence with schemes for doing away with

the loud sound of the exhaust.

The noise of a hard-working pump is

certainly objectionable in thickly settled

portions of the country. A person not

acquainted with the noise might reason-

ably wonder whether the pump were a

special noise-making device, or merely

some saucy piece of mechanism striving

to create the impression that it was the

whole circus itself, and the remainder of

the locomotive was merely a side show.

i @ ^
Hard-worlcing Rotary Valves.

.-\ good many liard-working rotary

valves are often due to the material in the

gasket between the rotary key and the

valve cap. Sometimes ordinary leather is

used for this gasket by careless repairmen

and engineers, and will produce the same

efifect as a hard-working rotary valve. Tlic

specially prepared leather gaskets fur-

nished by the manufacturer are far better,

and will nearly always make a stiff valve

- —
I

Main Valve and Reversing Valve of

the 8-inch Pump.

In response to several correspondents,

and for the benefit of numerous other air-

pump repairmen, we illustrate herewith a

cut of the main valve, reversing piston and

stop pin in the center piece of the 8-inch

pump.
About June i, 1893, the stem was short-

ened perhaps a full 1-16 inch, by taking

a portion off each end and thinning the

nuts to suit. This increased the little

clearance that was then discovered to 3-32

inch, and it is extremely doubtful if, at

the most rapid rate at which the pump
can be driven, the stem would ever reach

the stop piece when in motion; but, of

course, it may drop there when the steam

is shut off, if the packing rings are suffi-

ciently loose to permit it so to do.

The rod was reduced and the piston

heads lightened by the reduction in weight

of material, for the purpose of reducing

the effect of inertia, and it is believed the

present standard stem is amply able to re-

sist any of the stresses imposed upon it.

As a matter of fact, the only compressing

strain brought to bear on it, and which

is the only one that would cause the stem

to bend, is that imposed by the reversing

piston pushing down on the upper cud for

the purpose of admitting steam to the

lower end of the steam cylinder.

About the date already mentioned, the

removable stop pin was abandoned, and

the stop was cast integral with the center

piece of the pump. The new stop is

clearly shown in the cut.

The Westinghouse Air-Brake Com-

pany's instruction car has recently finished

a four months' tour of the Intercolonial

Railway, As many of the employes on

that line taking instructions speak French

only, and do not understand English, it

became necessary to have in the car an

assistant instructor who could give in-

structions and converse with the class in

French. Accordingly, a Frenchman was

temporarily employed. Knowing the

limited space of the car as we do, and

knowing also the necessity for room

wherein the Frenchman can make ges-

tures, we naturally wonder how much skin

was knocked off his knuckles by striking

the apparatus during the trip. For a

Frenchman to talk, he must have room

wherein to make gestures, and he can't

talk if his hands are not free to gesticulate,

any more than a mule can kick if his tail

is held down.

M.U.N V.VI.VE FOIl EIGHT INCH TUMP.

handle easily. Several roads make their

gaskets from vulcanized fibre, and report

good results. We would be glad to hear

from correspondents who are having

marked success with any particular ma-

terial for this gasket.

The Erie freight trains are .getting up

to very high speeds, if we are to take for

gospel the information given out by a

certain small city newspaper, which says:

"The Erie freight trains make fifty miles

an hour over the main line between Kent

and Meadville."
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Modified form of Reducing Valve for

Higli-speed Bral<e.

We illustrate herewith a recently modi-
fied and improved high-speed brake re-

ducing valve. On account of some little

dilficulty had in service with the piston

stem bending and causing the valve

to leak, it has been re-designed, and a

number of structural improvements in-

corporated which will be seen by refer-

ence to Fig. I. The functions and opera-

tions of the valve remain the same, and

the description given in last month's issue

will apply to this new valve, as well as tile

old one given on page 473.

An Air Pump Puzzle.

A corresponilonl from New South

Wales writes us:

"How would you keep the 9/2-inch

pump going safely and supply twenty cars

of air at 60 pounds train-line pressure,

over a mixed grade for 35 miles, if the

discharge valve of the bottom end of the

pump worked off and you lost the valve

but found the cap? My mate and I did

it without five minutes' delay. How was
it done?"

CORRESPONDENCE.
A Piea for a Better Hand Brai<e upon

tlie Tender.
Editors:

It frequently occurs that engines "walk

off" when left standing unattended and
not coupled to train, often causing dam-
age, sometimes of a serious nature. The
cause is generally a leaky throttle, brake

not applied upon tender or wheels not

blocked.

It is probably true, that most engines

are equipped with a hand brake upon ten-

der, but it is quite as often true that they

are almost useless, from the fact that the

ratchet wheel and dog are located upon
the deck, where they are invariable-

covered up by a foot or more of coal.

The fine coal mi.xed with the water thrown

upon it finally settles and cements around
the ratchet wheel and dog, making it

necessary to use a pick to clear it away
in order to use the hand brake.

Now, this is almost a reasonable excuse

for not using the brake; yet when a "walk-

off" does occur, the hostler, engineer or

fireman generally catches the blame for

not taking precaution against it. While
in itself a simple matter, I consider the

hand brake upon the tender quite impor-

tant, and that it should be arranged so

as to be available for instant use; and it

ought always to be set when engine is

standing unattended and not coupled tu

train.

I fail to see the reason why builders and

designers persist in turning out locomo-

tives with the ratchet wheel in the above

mentioned location, when any place upon

the brake staff, out of reach of the coal.

would do for the ratchet wheel, and a

suitable bracket for dog could be placed

upon the inner side of cistern. Or both

Fig. I.

^^__^ LiKi'iiioliic Eiriiinceyini/
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could be placed below the hand wheel, on

top of the cistern, wliere one hand couUl

be used for holding the dog to the ratchet,

wliile the other turned the hand wheel.

.\ little detail like this, costing but a

few cents to change, would often save dol-

lars.

H. Thornburc,
Engineer N. C. & St. L. Ry.

Paduiah , Kv.

Distance Required for Train Stopping.

Editors:

Among the <iuestions comprising the

Third Year's Firemen's Examination is

one that reads: "With the same piston

travel, will loaded and empty cars hold

alike?"

This inquiry could have been worded
more clearly, were it not that the inten-

tion is to evoke discussion and thought

on the part of firemen seeking informa-

tion to answer these questions for pro-

motion.

I take it that your answer to air-brake

question 114 of October would fit the

above question, but was not what was

wanted by J. K. H. As I understand it,

his question, fully stated, would be: "With

.1 thirty-five car train, composed of ten

cars air braked and twenty-five non-air,

could a stop be made in a less distance

from a given speed with the ten cars of

air loaded, than with the air cars empty,

but the same load carried in the cars be-

hind the air?" Thus the problem would
represent two trains of the same total

tonnage and the same total braking power,

and there should be no diflference in the

distance required for stopping, assuming,

as you say, that the wheels should not

slide on the empties, and furthermore that

the piston travel is the same on the loads

as on the empties.

This latter condition will vary with the

method of brake beam suspension. If the

beams drop very far below the wheel cen-

ters when the cars are loaded, the loss

of braking power due to the increase of

piston travel will cause the empty cars to

make the shorter shop.

I would take no practical point on the

effect of curves on the pulling or stopping

of trains with loads ahead or behind, al-

though there is some difference.

E. W. Pratt,

Gen. Air-Brake Insp., C. & N. W. Ry.

Chicago, III.

Concerning the High-speed Brake.

Editors:

I am a reader of Locomotive Engi-

N'lCERiNG, and was much taken up with

the detailed description of the high-speed

brake.

On page 474. in referring to a lo-pound

reduction in a train pipe of no pounds ob-

taining 60 pounds in the brake cylinder,

it seems to nte that this would be impos-

sible, unless you had a 2 or 3-inch travel

with the cylinder leakage groove stopped

up. With an 8-inch travel it would take
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ahnosi 20 pounds reduction to obtain 60

pounds in the brake cylinder. Taking

your statement as a basis, you could

make two consecutive service applica-

tions of 60 pounds in the brake cylinder,

and then have enough left to apply as hard

l-[..\NT SYSTEM AIR BRAKE CAR AND
INSTRUCTOR F. C. CROSS.

TIME. ADGDST.

,is with the common quick-action brake

with 70 pounds to start with. Please ex-

plain

L. M. Carlton,

C. & N. W. Ry.

Eagle (iyoi't\ loiva.

[The statement was not what it should

have been. We wished to bring out the

fact that three service applications and

one emergency could be had before pres-

sure fell too low to give a full emergency.

Perhaps the better way to set the matter

straigiit would be to cite some experi-

ments that were made at the Westing-

house Air-Brake Co. shops, as follows:

With an auxiliary reservoir charged to no
pounds pressure a reduction of 19 pounds

pressure in the train pipe was necessary

to obtain 60 pounds pressure in the brake

cylinder: this left 91 pounds in the train

line. During the few moments in which

the piston was returning to the "full re-

lease" position the reservoir and train

line was recharged to 95 pounds. A re-

duction of 15 pounds in train pipe pres-

sure was thereafter necessarv- to obtain

60 pounds pressure in the brake cylinder;

this left 80 pounds pressure in the train

pipe, which with the auxiliary reservoir,

as in the preceding case, during the re-

lease, was augmented some 4 pounds, \
third application was then made by reduc-

ing train line pressure 15 pounds to ob-

tain 60 pounds pressure in the brake cyl-

inder. This left 69 pounds pressure in the

train pipe and auxiliary reservoir, which,

as in the preceding cases, was increased

to 73 pounds during the restoration of the

cylinder piston to its normal position of

release, and there was still enough pres-

^ure left in the auxiliary reservoir to have

made a full emergency application.—Ed.]

Location for Main Reservoirs.

Editors:

Herewith enclosed please find photo-

graph of mogul engine, showing location

of air drums on top of the boiler. You
will note that there are two short drums

placed side by side, and the bell on top of

the drums. This makes a very neat ar-

rangement, puts them up out of the way.

and gives good satisfaction.

C. T. McElvaney.
Master Mechanic. M., K. & T. Ry.

Dcnisoii, Texas.

(See page 521.)

@ i i
QUESTIONS AND ANSWERS

On Air Bnke Sublects.

(.1151 H. F., North Paterson. X. J..

;tsks:

How much pressure was carried on the

old, straight air brake? A,—It varied

greatly; sometimes 70 or 80 pounds, and

ofttimes 100 or more.

(116) W. C. G., Chester, Pa., asks:

Why is it, when cutting out a defective

brake, the rules are, to leave the bleeder

open on a passenger car, but close it on a

freight car? A.—The rule should be, to

leave the bleeder open on both passen-

ger and freight cars cut out for defects.

Most roads have this rule.

(117) H. F., North Paterson, N. J..

writes

:

With a fifty-car train, would you make
a better stop with the first twenty-five

cars cut in solid, than if ever}' other car

of the fifty was cut in, making twenty-five

cars in either case? A.—In the first case,

with an emergency application, the stop

would perhaps be a trifle shorter, but thi-

shock in the caboose would be greater

In the second case, the stop would prob

ably be a little longer, but smoother.

(ii8> H. F., North Paterson, N, J.,

asks:

Why is it dangerous in double head-

ing to allow both engines to assist in the

recharging of the train, as mentioned in

question 62, June number? A.—There

is not so much objection to both men
charging the train pipe at the same time,

but there is danger of the second man
charging and knocking off brakes while

the first man may be trying to set them.

See answer to question 62, June number.

(119) T. E. F., Bergen, N. J., asks:

I. Why was the old-style signal valvi-

and reservoir abandoned? A.— i. The
new style is much simpler in construc-

tion and accurate in operation. 2. How
can more blasts be obtained with the new
style than with old style? A.—2. With the

new style, less time is required to re-

charge the chambers in the whistle valve

than was required to charge the reser-

voir and whistle valve in the old style.

Hence, more blasts can be had in a given

time.

(120) H. v.. North Paterson, N. J..

asks:

Why is it not allowable to cut out

every other car on a long train when you

have a poor air pump? A.—Cars are

usually cut out because of leaks, and in

cutting out every other car, the tight part

is cut out, and the leaks remain, because

nearly all leaks are in the train pipe, hose

couplings, etc. Thus good brakes are

lost, and the leaks remain. It is much
better to keep all cars cut in. even though

a lower pressure be carried.

(121) T. E. F., Bergen, N. J., asks:

Why would a shoe having a g-inch

bearing on the tire wear out faster than

one having an 18-inch bearing, if one has

just as much of a holding power as the

other, as stated in question 49, May num-

ber? A.—If the same pressure be applied

to each shoe, the 9-inch shoe, having only

half thearea in square inches as the 18-inch

shoe, will have double the pressure to the

square inch that the 18-inch shoe has.

Hence, there being more pressure per

square inch on the 9-inch shoe, it will

consequently wear away faster.

(122) W. B. M., Columbia, Pa., writes:

If I have so pounds in my train pipe

and auxiliary reservoirs, and no pressure

in my brake cylinders, what pressure will

I get on my brake-cylinder pistons if I

make a full application or 20-pound re-

duction in my train pipe; service applica-

tion, and brake cylinders to be 8, 10 and

12-inch? A.—Not considering the loss of

pressure absorbed by the pipe between

the auxiliary reservoir and brake cylin-

der, and the clearance in the brake cylin

der. the pressure would be. appro.ximately.

SNAP SHOT OF THE INTEKIOR-OF THE
PLANT SYSTEM INSTRUCTION CAR.

38 or 40 pounds in each of the 8. 10 and

12-inch cylinders.

(123) W. C. G., Chester, Pa., asks:

If the small port in the side of reversing

piston bush is to serve as cushioning for

the piston on the downward stroke, wliy
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IS it that the port don't come into the

chamber under the piston, instead of

against the piston rod? A,—The port

referred tci does not cushion, but serves

to drain off condensation from the top of

the piston and carry it to the piston rod,

where it does duty as a water packing.

The cushioning of the piston is done by
the exhaust steam coming in from the

main exhaust passage through the sev-

eral small ports in the opposite side of the

bush,

(124) J, G. D., Montclair, N. Y,, asks:

Is not the occasional breaking in two
when a hose bursts due to the brake go-
ing on first on the rear end. and the en-

gine jerking the train in two before the

front brakes liave had time to apply? A.

—

It would have that tendency, but there is

little doubt that very few trains so blamed
break in two because of hose bursting.

Hose parting is diflferent. However, the

jerk of the locomotive and tender is not

so great as is frequently supposed. In

tests with fifty-car trains, when a break

in two occurs, it nearly always happens at

very low speed, just a few moments be-

fore the train comes to a standstill, and
long after the engine has "jerked,"

(125) J. G, D., Montclair, N, Y,. writes:

On page 65, Air-Brake Men's Pro-

ceedings, 1897, speaking of the improved
device for cutting out in double heading,

it is stated that train-line pressure is

registered through pipe N and the cut

out cock. As the cut-out cock is in the

main reservoir pipe, and pipe A' connects

below the equalizing piston, would like

to know how train line is thus registered,

\.—In the device mentioned, train-pipe

air passes from the bottom of the brake

valve, through pipe A' and top part of cut-

out cock plug, up around on top of the

rotary valve, holding it down. Train

-

line pressure is registered on the red hand,

as usual, from chamber D. Main reservoir

pressure is registered through pipe (7, oji

black hand, as usual,

(126) G, C. C. Lowell. Mass,, writes:

I have seen notice posted in engine-

house forbidding emergency application

of the brake on turntable. I claim that no
emergency is had unless you get some air

from train pipe into brake cylinder, which
cannot be done, as the engines are

equipped with plain triples. Am I right?

A,—Emergency application is merely set-

ting any kind of brake as quickly as pos-

sible. It can be made with any kind of

air brake, and even with the hand brake.

Quick-action application can only be had
with the quick-action triple, and consists

of taking part of train pipe pressure into

the brake cylinder in emergency applica

tion. The rule forbidding emergency ap-

plications on turntables is a good one. as

it protects the rotary valve from dirt

drawn up out of the train pipe,

(127) W. C. G., Chester, Pa,, writes:

Question 349 of the Progressive Ques-
tions and .\nswers on /\ir says one car

was found where there was a terrific blow
through the exhaust port all the time the

brake remained applied. The answer
which follows says the only way that such

a case could occur would be through the

emergency valve remaining opened, per-

mitting the air to pass from the train pipe

to the cylinder, then through exhaust.

Please state how the air gets from the

cylinder through the exhaust port when
the triple is in application position. A.

—

In this case the triple was likely in the

release position. The train pipe air came
through emergency valve to brake cylin-

der, and set the brake. Air entered the

cylinder faster than it could get out. The
brake was. for the time being, really a

straight air brake instead of automatic.

(128) W. B. M., Columbia, Pa., writes:

C. B. Conger says in his Catechism,

that with 90 pounds main reservoir pres-

sure and 70 pounds train line, after a full

service stop is made by drawing down to

50 pounds, the air will equalize at about

long and short passenger and freight

trains to be taken into consideration. A.

—

Brakes should be released on both long
and short passenger trains before coming
to a full stop, as there is little, if any,

danger of breaking in two, because of

the close couplings. Although it is done,

releasing brakes on longer freight at slow

speeds is likely to break the train in two.

At higher speeds, there is not so much
danger, providing steam is not used until

after the rear brakes are oflf,

(130) J. G. D., Montclair, N, Y., writes:

What is the lap position spoken of in

the last numbers of Locomotive Engi-
neering as existing between release and
running, if the port were not elongated?

What would happen if the port were not

elongated? A.—In the D-8. or 1890. brake
valve, port e in the rotary seat is elon-

gated towards the feed port f. If it were
not for this elongation, there would be a

position, just before the rotary opens up
the running position ports, where there

65 pounds. Now, on this division we
carry 70 pounds train line and 100 pounds
main reservoir pressure. Please say what
it will equalize at, A.—The size of the

main reservoir and number of cars to be

charged controls that. If you have the

same size main reservoir and same nuni

ber of cars that Mr, Conger has used,

you will get a little higher equalization.

That is as near as we can say just now,
but if you will send us the outside meas-
urement of your main reservoir, length

and size of piping, and number of reser-

voirs and size on tlie engine, tender and
cars, we will be glad to give you the fig-

ures asked for,

(129) H, F.. North Paterson, N, J.,

writes:

If a man saw danger ahead and made an

emergency application, and almost im-

mediately the danger passed away, should

he let train come to a stop before trj'ing

to release, or should he try to release be-

fore stopping? The point I want is,

would he break in two after a full emer-

gency if he released without stopping?

—

1.. l.l,.-I.UVOinS (SEE I'AliE 5201.

would be another lap position, and no air

could pass from the main reservoir to

train pipe. With the elongation, there is

no intermediate positions between full

release and running where the main
reservoir can be cut off from the train

pipe. The celluloid piece on the diagram
sent out with the instruction book shows
the feed port f partly open before the

cavity c closes. This is wrong on the

chart, as it is not intended thai way

s i i
The Great Northern has sonic mam

moth box cars built for transfer service

between St, Paul and Minneapolis. These
cars are 57 feet long inside, and have two
side doors at each side to facilitate load-

ing and unloading. There are eight truss

rods with an immense drop to hold up the

load over the great span indicated by the
above inside length.

Winter is coining on. Get into the

habit of draining the main reservoir
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How to Lay Out a Locomotive Boiler-
Method of Laying Out a Taper
Course or the Frustum of a
Right Cone and Its Appli-
cation to the Laying
Out of an Elbow.
BY HENRY J. RAPS.

Occasionally it becomes necessary in

shortening or lengthening an old boiler

to make a taper course. The taper is

usually so slight that a very large radius

is necessary to lay out the circular edges

of the plate.

It is therefore impossible to mark off

these arcs by the use of the trams, and

some other method must be resorted to.

Let it be required to make a taper

course as shown in Fig. i. We will take

the length from the line A B to C D, which

is 40 inches, and add enough to connect

to the other courses. The diameter -jf

large end is 50 inches; that of small end

is 49 inches. The circumference of large

end is 3.1416 X 50 inches = 157.08 inches.

The circumference of small end is 3. 1416

X 49 inches = 153.9384 inches.

Draw the line A D, Fig. 2, 157.08

inches long, bisect it and draw the line

E F at right angles with AD. Forty

153.94 -T- 2 ^ 76.97; the square of 76.97

= 5.9^4.38. For the length of the per-

pendicular we have 2,000 — 40 = 1,960:

i.g6o X 2 = 3,920. 5,924.38 inches -f-

3,920 ^ 1.51 inches, or the length of the

versed sine of the line B C. Mark off 1.51

inches from /• to V on the line E F, Fig. 2.

For greater accuracy we will find the

location of the arcs half-way between

the center and extremities of the lines

A D and B C, Fig. 2. By squaring the

radius and subtracting from the result

the square of one-fourth the line A D.

we will have the square of the perpen-

dicular of right angled triangle of which

EH, Fig. 2, is the base and the radius of

the arc A.' L the hypotenuse.

One-fourth the line AD, 157.08, =
39.27; square of 39.27 = 1,542.1329. Radius

= 2,001.54; square of 2,001.54 = 4,006,-

162.3716 — 1,542.1329 = 4,004,620.2387.

If we now find the square root of this

number we w'ill have the length of the

perpendicular, and the difference between

the perpendicular and 2,000 inches, or

the hight of the larger triangle, equals the

distance from the line A D, at G and H, to

XX, Fig. 2.

,A

U
V
=1=

F

Fig. 2.

D.

N

inches from A D, and parallel with it,

draw the line B C, 153.9384 inches long,

placing one-half on either side of the

line E F.

If we now divide the length of the line

A D by the difference between the length

of the lines A D and B C and multiply

the result by the length of the line E F—
we will have the perpendicular hight of

the triangle, whose slant hight is equal to

the radius of the arc K V L, Fig. 2.

157.08 — 153.9384 = 3.1416, and 157.08

^ 3.1416 = 50; 50 X 40 inches (the

length of the line EF, Fig. 2) = 2,000

inches, or the length of the perpendicular.

To find the versed sine of the arc of

which the line A D, Fig. 2, is the chord,

or the distance from the line A D to V,

square one-half the length of the line

A D, Fig. 2, and divide by twice the

length of the perpendicular. 157.08 -=- 2

= 78.54: 78.54 squared = 6,168.53. 2,000

X 2 = 4.000. and 6,168.53 inches H- 4,000

= 1.54 inches, or the versed sine, which,
added to the length of the perpendicular,

2,000 inches = 2,001.54 inches, or the

radius.

Mark off 1,54 inches from E to V on
the line E F, Fig. 2.

The versed sine of the line B C, Fig. 2.

is found in the same manner, viz.

:

The square root of 4,004,620.2387 =
2,001.15 inches, — 2,000 inches — 1.15

inches. Quarter the lines A D and B C,

Fig. 2, and draw the lines G I and H J;

mark off 1.15 inches from G to X on the

line G I, also from i/ to X on the line

H J, a. flexible strip of wood may be laid

along the points A X I' X and D, and a

line drawn forming the arc K L.

The points Y Y, Fig. 2, are found in the

same manner as A' X.

Base = 153.94 inches -h 4, = 38.485

inches; the square of 38.485 = 1,481,-

•0952 +. Radius = 1,960 inches -\- 1.51

inchest 1,961.51 inches; square of 1,961.51

= 3,847.5^1.4801 — 1,481.0952 = 3,846,-

040.3849; square root of 3,846,040.3849 =
1,961.13, and 1,961.13 inches — 1,960

inches = 1.13 inches. Mark off 1.13

inches from / to K on the line G I, and
from / to y on the line H J, Fig. 2, and
draw the arc M V N through the points

B Y V y and C. The calculation is the

same for any other point of the arc.

As the plate Fig. 2 is to form that part

of Fig. I enclosed by the lines A B, B C,

CD and DA, we must add 2^ inches to

the circular sides of pattern for connect-

ing to other courses, the holes to be laid

out on a line lyi inches outside of the

arcs KVL and M V N, Fig. 2. If the

straight seam is double, enough must be

added for the extra row of rivets. If

single, simply add lap.

Let us lay down a rule for calculating

the length of the perpendicular and the

versed sine for laying out a plate to form

Fig. I.

a tapered course or the frustum of a right

cone.

Rule.—Divide the circumference of the

large end by the difference between^ the

long and short circumference and multi-

ply the result by the length of the frus-

tum; the result will be the length of the

perpendicular.

For the difference between the long and

short circumference in the foregoing

example we have 157.08 — 1539384 =:

3.1416, and for the perpendicular we have,

by simple proportion:

3.1416 : 157.08 :: 40 : 2,000.

To find the versed sine of the large end,

divide the square of one-half the long

iiuN.e i'lttfniccrf'itf

Fig. 3.

circumference by twice the length of the

perpendicular.

For the versed sine of the small end.

divide the square of one-half the short

circumference by twice the length of the
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perpendicular, minus tlie length of the

frustum.

For convenience let U's put the rules in

the form of formulas, using the letters

marked on Fig. 3.

Let A = one-fourth the long circum-

ference.

b ^ one-half the short circumference.

B ^ one-half the long circumference.

C := the long circumference.

c = the short circumference.

/- ^ length of frustum.

P =: perpendicular of large triangle.

/> =: perpendicular of small triangle.

R = radius of arc of large end.

p' ^ versed sine of line C.

i; r; versed sine of line c.

.r:= distance from the line C to the

arc on the quarter.

p = P - L
R = \/B' + P'

i P~-

_ b^

= \/ R'

Then P L sl R' -

: P+ y

B'

v =

.

R - P
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Draft Appliances—Ash Pans.

(First Paper.)

BY F. P. ROESCH, UNION PACIFIC, DEN-
VBR & GULF.

The following deductions are based on
a series of experiments extending over a

period of ten years, with different engines

and coals. They are not theories, but

demonstrated facts, easily verified.

No problem in railroad economics is

worthy of more serious consideration than

that of fuel economy in locomotives.

A very small percentage of the calo-

rific value of the fuel introduced into

the locomotive firebox is actually util-

ized; the loss being from 15 to 60 per

cent, under favorable circumstances, and
from 60 to 90 per cent, under most un-

favorable conditions. This loss, then,

makes fuel combustion in the locomotive

firebox a most fertile field for experiment

and research.

The only practical solution of the prob-

lem is to so arrange the draft appliances

as to entirely consume the gases arising

from the combustion of the coal and to

utilize as many as possible of the heat

units contained therein.

We must admit that, with the present

design of locomotive, nearly always under

a heavy forced draft, with boiler and fire-

I do not mean to assert that air admis-

sion above the fire always results in a

dead loss; but 1 will say that, as a rule,

the loss is greater than the gain.

This being the case, our only remedy is

to admit the necessary amount of air into

the ash pan and through the fire. The
velocity of the air being thus retarded by

its passage through the fuel, it has time

to become heated to the right degree to

combine with the constituents of the coal.

Sinclair, in his "Combustion and Smoke
Prevention on Locomotives," says, "An
engine burning 3.53 pounds of coal per

mile on each square foot of grate sur-

face, requires at least 20 pounds of air

passed through the grates, to furnish

oxygen enough for each pound of coal

burned. At this rate, our engine must
draw in 20 X 3-53 = 70.60 pounds, or 917

cubic feet of air per mile, for every square

foot of grate area. With a grate area of

17 square feet, this engine must draw in

17 X 917 — 15.589 cubic feet of air every

mile run." Assuming the engine to be

running at the rate of 30 miles per hour,

or a mile every two minutes, air must be

drawn in at the rate of 15,589-^2=17,794.5

cubic feet per minute, and this through

two openings (the dampers) having an

area of less than 5.08 square feet each.

locomotive Enutueirliig

ASH-PAN PROPOSED BY F. P. ROESCH.

box often too small for the work required.

It is utterly impossible to obtain any-

where near the amount of work that

should be obtained from the coal con-

sumed. Nevertheless, there are few en-

gines now running on which a marked
saving could not be efifected, if the sub-

ject received the consideration to which

it is justly entitled.

There is but one right way to regulate

the draft of a locomotive, and that is, to

begin with the ash pan and end with the

stack.

As the oxygen contained in the air is

absolutely necessary to produce combus-

tion, and as this air should be admitted

through the ash pan, the ash pan there-

fore becomes one of the essential factors

in the draft arrangement.

Many different schemes have been tried

for the admission of air above the fire,

but with little success. This is caused by

the fact that air so admitted enters through

a free opening, with nothing to retard its

progress. Consequently, it rushes through

the firebox at such a high velocity that it

does not become heated to the right de-

gree to thoroughly mix with the hydro-

carbons distilled from the coal in the

process of combustion.

Imagine, if you can, the effect of a blast

like that striking the fire from beneath,

coupled with the draft of a strong exhaust

pulling at the fire from above. Is it any

wonder that the fire is torn full of holes,

unless it is kept very deep?

We can here learn something from the

makers of lamp burners. Notice that on

all lamp burners the air passes through

a screen on its way to the flame. This is

to prevent the admission of sudden gusts

of wind, which would give a flickering,

unsteady light, and would at times e.x-

tinguish the flame altogether. Working
on the same lines, we find that gusts of

air are to be avoided equally the same
in a firebox as in a lamp burner. The
remedy then is, to admit the air in suffi-

cient quantities, but in such a manner as

to overcome that cyclonic effect in the

ash psR. The best way to accomplish this

is to put auxiliary dampers, composed of

netting or perforated iron, over the

damper openings, under the solid damper;
these auxiliary dampers to be kept tightly

closed not only to break the inrush of air

into the ash pan, but also as a safeguard

against dropping fire.

But we find we have now so contracted

the damper openings that the remaining

area is insulTicient to admit the amount of

air required. We must therefore cut panels

out of the sides of the ash pan and insert

netting or perforated iron. This gives us

a sufficient air opening, and at the same

time so distributes it as to strike the fire

with equal force at all points. This ash

pan can be rigged up with side dampers

to be closed when standing .at stations or

drifting down hill.

i i i
Tbe Carnegie Consolidation.

The magnificent engine here shown is

the heaviest locomotive built up to this

time, and is notable not only for the size

and weight, but for the fine designing,

which did not put in one pound of weight

that was not necessary for the strength of

the parts to which it belonged.

The Union Railroad, for which the 23 x

32-inch consolidation locomotives have

been constructed, is a part of the Car-

negie system, connecting the Duquesne
Furnaces, Homestead Steel Works and

Edgar Thomson Steel Works, and ex-

tends, nominally, from Munhall to North

Bessemer, Pa., a distance of about twelve

miles. Some four miles of the line has

a grade of 70 feet to the mile, while about

2,000 feet (a point commencing at the

yards near Edgar Thomson Steel Works,

and passing up over the line of Pennsyl-

vania Railroad and ending at the loot of

the 70- foot incline) there is a grade of

2 4-10 per cent.

The locomotives are being operated

daily upon this line, and steam freely, and,

so far, appear not to be extravagant in the

use of fuel and w'ater. We hope soon to

give some figures showing fuel and water

consumption and tonnage hauled on the

grades.

The cylinders are of the half-saddle

type, made heavy, and have great depth,

longitudinally. A steel plate, lYs inches

thick, and of the same width as bottom

of saddle, extends across and is bolted to

lower frames, and to this plate, as well as

to frames, the cylinders are securely

fastened. Heavy bolts passing through

top frame bars, front and back of saddle,

form additional transverse ties, and re-

lieve the saddle casting from all tensile

strains. Longitudinal strains tisually

transmitted to cylinders through frames

are largely absorbed by the use of a cast-

ing extended from bumper beam well up

to the saddle, securely bolted to top and

bottom front frames. This casting also

acts as a guide for the bolster pin of truck.

This method of relieving cylinders of

longitudinal stress was introduced by the

Pittsburgh Locomotive Works nearly two

years ago, and has proven, in practical

use on a large number of locomotives, to

be of great value in reducing breakage of

saddle castings.

The frames are 4j^ inches wide, and
have been cut from rolled steel slabs made
by the Carnegie Steel Co., and weigh 17,-

160 pounds per pair, finished.

The total weight of the engine is 230,000
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pounds. 208,000 of which rest on the driv-

ers and 22,000 pounds on the truck wheels.

The tender, loaded, weighs 104,000 pounds.

The tractive power of the engine is 53.293

pounds. For such a powerful engine, the

wheel-base is by no means long, being

only 24 feet. The wheel-base of the driv-

ers is 15 feet 7 inches; the total length of

engine and tender being 55 feet i'A

inches. The center of the boiler is 9 feet

.tjg inches above the rails, and the top of

ihe stack 15 feet 6 inches. As might be

expected from the look of the engine,

enormous heating surface is provided, the

total being not less than 3,322 square feet;

3.1 16.5 of that is in the tubes and 205.5 in

the firebox. The grate area is 33.5 square

feet. The main driving wheels are cast

steel centers; the centers of the other

wheels are cast iron. The journals of the

driving wheels are 9x12 inches, and of

the truck 6 x 10 inches. The main crank

pin is 7 X 7 inches. As already mentioned,

the size of the cylinder is 23 x 32 inches,

and the piston rod is 4^ inches diam-

eter. The main rod is 9 feet 10^ inches

from center to center. The steam ports

are 20 x s'A inches and the exhaust ports

3'/i inches wide; the bridge is iH inches

wide.

The valves have i-inch outside lap and

a set of I-16 inch lead in full gear. The

travel is 6 inches. The boiler was tested

with water of 300 pounds, and it is de-

signed to carry a working pressure of

200 pounds. Thickness of the barrel steel

is Vf. inch, and the diameter at the front

sheet is 80 and 831/2 inches at the throat

sheet and 74% inches at the back head.

The crown sheet is supported by stays

lys inches diameter. There are 355 tubes

of knobbled charcoal iron, 2% inches

diameter and 15 feet long. The firebox is

10 feet long, 4oJ4 inches wide, 7654 inches

deep at the front and 6g 7-16 inches at the

back. The crown sheet is 7-16 inch thick,

sides and back 5^ inch, and tube sheet

yi inch.

The engine has Westinghouse American

brake, pneumatic sanders, and two 3-inch

open pop safety valves and one 3-inch

muffler. Water is supplied through two

No. II injectors.

The Shelby Steel Tube Company are

now making their seamless steel tubing in

small sizes and in fancy shapes (or orna-

mental work. These include square,

rectangular, half-round, hexagon, fluted,

twisted flutes, etc., etc. It is being used

in place of brass for racks and similar

fixtures in passenger cars, being both

cheaper and lighter than the brass. There

should be a good demand for these shapes.

Now is the time for club-raisers to get

to work and roll up their list tor 1899. It

promises to be a good year for large

clubs.
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The Cause of Trains Parting.

Through the courtesy of Mr. J. W.
Thomas, Jr.. assistant general manager of

the Nashville, Chattanooga & St. Louis

Railway, we have received reports giving

particulars of trains parted during the

greater portion of the year. We publish

two of the reports, for the purpose of

showing railroad men the kind of infor-

mation obtained and the method of tabu-

lating it. The parting of trains is a fer-

tile cause of accident and delays, and any-

thing that will serve to reduce the break-

ing in two will save a great deal of time

and money to railroad companies.

Since the Nashville, Chattanooga & St.

Louis began this practice of having full

reports of all partings of trains tabulated,

it has been the means of reducing the part-

ings about 50 per cent., and Mr. Thomas
believes that a continued supervision will

still further reduce this kind of expensive

accident. We believe that every practical

railroad man will agree with him in this

respect.

Making systematic reports of the

causes that lead to trains breaking in two,

furnishes information that can be used to

provide remedies. The Nashville, Chat-

tanooga & St. Louis seem already to have

received valuable statistical information

on this point that will enable them to pro-

vide means of prevention. In nine sheets

of data concerning breaking in two, which

we have not published, we find that 190

breakages had taken place. Of these

thirty-three were caused by M. C. B.

couplers parting, twenty-seven by broken
coupling pins, twenty-four by slip pin

NASHVILLE, CHATTANOOGA & ST. LOUIS RAILWAY.

Office Assistant General Manager.

Tr.4in Parted Report W. & A. Division—August, 1S98.
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keys getting lost, sixteen by broken links,

sixteen by slipped pins getting broken,

twelve from coupling pins jumping out,

and eight by slip pin keys getting broken.

Fourteen trains broke in two through

coupling pins getting lost, and eleven had

the same experience through knuckle pins

getting broken. Five drew apart, owing

to broken knuckles. Eight came to grief

from such causes as defective draft tim-

bers, drawing out of draw-heads, and sim-

ilar minor defects.

Canadian Pacific Ten-Wheeler,

The ten-wheel engine here shown was

recently built at the Canadian Pacific Rail-

road shops at Montreal for fast heavy pas-

senger service. The engine is compound,

after the Pittsburg system, and has a total

weight of 126.000 pounds, of which 96,000

rest on the drivers.

.-md on the high-pressure side have a

travel of s'A inches, while on the low-

pressure side the travel is 6 inches. The
lap of the valves is '}i inch, and there is

fs inch inside clearance.

The boiler is the Belpaire type, with

conical connection with wagon top, and is

designed to carry working pressure of 200

pounds per square inch. The material is

steel 9-16 inch thick, and the diameter

of boiler outside of waist is 53J4 inches.

The horizontal seams are double riveted

with safety rows and inside and outside

welts. The circumferential seams are

double riveted. The crown sheet is sup-

ported by direct stays.

The firebox is 96H inches long inside,

42->8 inches wide, 60^ inches deep in front

and 45^i inches deep in the back. The
tubes are all charcoal iron, and are 216 in

number, 2 inches diameter. All the rest

of the boiler is steel. The tubes are II

Day Coach Service.

The Erie's No. 7 leaving New York at

7.40 P. M., has some little points in the

way of train service that excite flattering

thoughts in the minds of those who ride

in the so-called day coach, with its porter.

The presence of an attendant in a through

day coach is not enough of a novelty to

descant on at length; but the kind of ser-

vice obtained is often a good theme on

which to work up comparisons. Obser-

vation shows that the Erie porters are

never lax in their attention to passengers,

nor in their other duties, such as keeping

the lights at a proper intensity for those

who want to read, or turned down to a

delightful softness for those courting a

few minutes with Morpheus, or again,

rounding up the noisy yokel who insists on

riding in the through car instead of in the

car for local passengers. We saw some of

these things, and they form a bill of par-

The cylinders are ig and 29 inches diam-

eter, with 24-inch stroke. The driving

wheels are 62 inches diameter, and have

cast-iron centers. The driving axle jour-

nals are 8 x 8!'^ inches, and the truck jour-

nals 5x8 inches. The main pin is 6x6
inches. The steam ports of the high-

pressure cylinder are 20 inches long, and

of the low-pressure cylinder 21 inches.

The width of the ports is ij4 inches for the

high-pressure side, and 2 inches for the

low pressure. The widths of the exhaust

ports are 3 inches for high pressure and

j'/z inches for low pressure. The bridges

on the high-pressure cylinder are 1%
inches, and on the low pressure I'A inches

diameter. The valves are Morse balanced.

CANADIAN rACIFIC TEN-WHEELER.

feet 87-16 inches long. The tubes pro-

vide 1.320 square feet of heating surface,

and the firebox 120 square feet, making a

total of 1.440 square feet. The grate area

IS 28.6 square feet.

Among the special equipment to be

noted on the engine are the Westinghouse

American brake, with gj^-inch Westing-

house pump. The Westinghouse air sig-

nal is also used. There are Nathan sight-

feed lubricators and Gresham & Craven

injectors. United States metallic pack-

ing is used for valve stems and piston

rods. There are Krupp tires. Leach sand-

ing apparatus and Crosby steam gages.

The heating apparatus is consolidated,

Commingler system.

ticulars that led us to think that the por-

ters of these trains are not excelled by any

for their unremitting attention to passen-

gers. It is not necessary to ring for

them—they are always in sight.

i i i
They make good time with the Black

Diamond Express pretty regularly, but

when they get laid out at connections a

few minutes there is hustling to get the

time made up. Engineer Farley has sev-

eral fast runs to his credit with the "669."

one of which is especially good. He made
the 176 miles from Sayre to Buffalo, with

three slow-downs, in 169 minutes, actual

running time. Nothing slow about that.
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Book Notices/

"Catechism of the Steam Plant," by F. F.

Hemenway. Press ot Locomotive En-
gineering, New York. Fifty cents.

Unlike many of the catechisms for en-

gineers, this contains no "fillers"— i. e.,

questions asked simply to fill space. They
are all practical, everyday questions, such

as occur to an engineer, and are likely to

be asked by the examiner when you face

the inquisition to obtain a license. It is

a handy book for the pocket; is bound in

a durable cover, and contains 128 pages of

just the facts an engineer or fireman wants

to know about, by an author who has no
superior in this line. In addition, he

shows how the different calculations used

may be done, and gives a little elementary

arithmetic to help along the reader. While
intended chiefly for stationary engineers,

it contains much of value to anyone inter-

ested in steam engineering.

"History of the World." By John Clark

Ridpath. Published by Merrill & Baker.

This is a work of eight volumes, four

being devoted to the history of nations,

and the remainder to the history of man-
kind. That they are well written, inter-

esting and authentic, goes without saying

when we know the author. Briefly, yet as

fully as is desirable, it gives the history

of the different races and nations, and as

a work of reference it is invaluable. The
manner of treating the different subjects

makes it interesting reading instead of

hard work digging out facts of history, as

is too often the case. Instead, the reader

is carried along to incident after incident

in the history of his nation or his race,

and is loath to stop even after he has found
the particular bit of information he was
looking for. The illustrations are pro-

fuse, and add much to the work, which
should be in every home as a means of in-

forming the household on any subject of

history which may be under discussion.

Every school boy or girl, to say nothing
of the parents, is constantly asking ques-

tions which cannot be answered offhand,

and by placing such a work at their dis-

posal they will learn more than in any
other way.

"Hand-Book of Corliss Steam Engines."

by L. W. Shillitto, Jr. American In-

dustrial Publishing Company, Bridge-

port, Conn. $1.00.

This is a well printed little book of 191

reading pages, which seems to give in

plain language much information that

anyone handling Corliss engines should

know. It deals with foundations, Corliss

valves and valve gears, dash pots and gen-

eral construction, and also devotes con-

siderable space to valve setting. Indi-

cating is touched on lightly, and several

useful tables are given. Nearly all of the

different makes of Corliss engines are

shown: but we regret that the Bates-Cor-

liss, with its ingenious valve gear, is not

among them. The leading types are shown,
however, and we believe the book will

prove useful to many.

Richmond Locomotives for Finland.

These locomotives are probably the

most foreign of any whicli have been

built in the United States, having fewer

of the builder's characteristics than any
we have seen. In fact, with the e.Nception

of the Richmond compound cylinders, it

would be easy to believe they were made
abroad.

The cylinders are 15^ and 25 inches in

diameter, by 20 1-16 inches stroke—the

above it, and the side elevation shows the

bell-crank arrangement, as well as the

throttle valve itself. The construction of

the dome itself is also interesting.

The driving axle is seen to be entirely

foreign practice—the large wheel fit of

6 19-64 inches, collar between this and the

bearing, which is 5 29-32 inches diameter

by 7?s inches long, and two further en-

largements, before reaching the axle

proper, of 5J/2 inches. One of these col-

t2^

_ 4 aT^^-Betwcen-Hubs.

I—&?^"overBoxea

J^
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ULAR VIEW or FINLAND LOCOMOTIVK.

odd dimensions here and elsewhere being

due to metric measurement of specifica-

tions.

The boiler is 44 13-16 inches in diam-
eter, and has several peculiar features,

some of which may be seen from the ele-

vation, and others may be noted later.

The boiler checks, injectors, etc., are of

German manufacture, and were sent here

to be put in place. The cab is steel, with

all the openings or panels finislied with
a half-round polished brass molding, riv-

eted into place.

The view in the cab show-s the revers-

ing wheel on the right, the throttle lever

lars carries a larger collar against the in-

side of the driving box. The firebox

doors slide as shown, a few being in use

in this country. The wheels are forged,

of the Vauclain type, with tires held by

retaining rings, as shown. The drivers

are 49 7-32 inches in diameter. The spring

rigging is a little odd, as will be seen

from the fulcrum blocks at each bearing

point, together with lock nuts above and
coil springs beneath. It will also be

noticed that the equalizers set on pivots

over each driving box, giving a perfectly

free movement in every direction.

The air brake is the English pattern of
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the Westinghouse, and the pump is on

the left-hand side. Pintsch gas is used in

all the headlights, three of which are used

in front.

There is a novelty over the cab in the

shape of a steam bell, which was first

shown in this country at the World's Fair.

Steam simply lifts a piston and opens to

the air, which relieves the pressure and

allows the steam to escape, the hammer

falling by its own weight. The tender is

made with a plate frame, and the springs

placed between the plates, making a very

neat arrangement, and attracting attention

by its general appearance.

There were seventeen engines in all,

most of which are wood burners; but the

last few are to be made into coal burners.

A few of the leading dimensions follow:

Total weight, 68,000 lbs.; weight on

drivers, 53,000 lbs.; weight on trucks,

15,000 lbs; heating surface, fire-box, 69.6

sq. ft.; tubes, 674 sq. ft.; total heating

surface, 743.6 sq. ft.; grate surface. 12.2 sq.

ft. The tubes are brass with copper on

fire-box ends and the fire-box is copper.

The small grate and heating surface is

in marked contrast to the Carnegie Con-

solidation, on page 525.

i @ @

Locomotive Efficiency and Capacity.

(First Paper )

BY C. A. SEIEY.

The expression "the efficiency of the

modern locomotive" is often used when

the more correct term would be "the

capacity of the modern locomotive."

There has been practically very little ad-

vance in the efficiency of the locomotive

as a steam engine in more than forty

years. This may be a broad statement,

but an examination of a strictly modern

"flyer" will disclose no radical difference

in the essential parts of the machinery

when compared with those of years ago.

Cylinders, pistons, rods, cranks, valves op-

erated by a link motion; are seen on every

engine, and some of them not so well de-

signed as those used by our grandfathers.

As the law governing the expansion of

steam is an immutable one and unchang-

ing, it follows that in order to obtain a

higher grade of economy or efficiency in

the use of steam, some other mechanism

than the ordinary reciprocating engine

must be used. Outside of the applica-

tion of the compound principle, there

seems to be no feasible design in the

present state of the art that is available

for locomotive purposes.

It would therefore seem that the great

.idvance in capacity (not efficiency) of

the modern locomotive has been brought

about by the perfecting of the details of

the machine, in enlarging symmetrically

the various parts as greater power and

speed were demanded, in minimizing the

losses from radiation and friction, by the

use of modern discoveries in coverings,

bearing metals and p.ickings.

El.iborate experiments in expansion of
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steam in a single cylinder have demon-
strated that the most economical point ot

cut-off is at not less than one-quarter

stroke. The old-time engines were run

at the same cut-offs as we now employ;

and as greater power and speed were re-

quired, the demands were met by increas-

ing the old-time steam pressure of 120

pounds by successive steps to the now
not uncommon 180 pounds, and 14-inch

cylinders have grown inch by inch, until

last year we saw a simple engine with

21 X 34-inch cylinders. The long stroke

of this engine tempts one to believe that

the designer was seeking for increased

efficiency in following Western river

steamboat practice.

However, 26 and 28-inch stroke are

compound is not old enough yet, and its

record not that clear as to admit it as a

superior machine under any and all con-

ditions.

The inherent difficulties which may be

partially overcome seem to be these: Un-
less used with a fairly large wheel, the

reciprocating parts of the four-cylinder

compounds are difficult to counterbalance

for any very high piston speed.

Notable engines have been produced by

using large wheels, high pressure and

light parts of extremely high-grade ma-
terial and fine design; but for heavy,

powerful, everyday engines, where com-
paratively small wheels are necessary for

traction, the problem becomes a difficult

one. The two-cylinder compound is less

mechanic, good anywhere, is disappear-

ing, and in our shops are specialists, men
who do one round of work day after day.

It is not their fault, but the custom of

doing the work more and more on the

system of the manufacturing shop, and

to secure thereby a cheaper output, is re-

sponsible for this. Most large shops have

of late years largely cut the cost of work
in this way, but it inevitably results in a

lowering of the average mechanical ability

of the men. For this and other reasons

connected with the general difficulty of

getting anything new taken up by rail-

way men, it would seem that the com-
pound has to fight its way into favor by

sheer good works. The special features of

these engines, such as proper lubrication

AIK BRAKE INSTRUCTION CAR OF THE AMERICAN MAGAZINE LEAGUE.

now frequently met with, the object being

to increase the capacity of power in draw-

bar pull, as length of stroke is one of the

factors of the tractive power. To increase

locomotive capacity and retain high effi-

ciency is a matter of great interest, not

only to the designer and mechanical en-

gineer, but to all those in any way con-

nected with the motive power and the

operating departments of railways. Con-
centration is the tendency of the age,

and large engines decrease operating ex-

penses.

The compound non-condensing prin-

ciple, as applied to locomotives, is yet a

debatable advantage in net money effi-

ciency in the minds of many railroad

men. Large claims are made, and theory

admits an increased economy; but the

difficult to handle in this respect, but there

arises the necessity for providing a valve

motion that will so distribute the steam in

all the running cut-offs that the work done

in both cylinders will be approximately

alike, else one side will be stronger than

the other, and unequal wear and cutting

flanges will ensue. All this may be

simpler and easier to overcome than it

sounds, but it is certain that a higher

grade of intelligence will be required to

make the adjustments and measure the

performance of these engines than is now
required for ordinary locomotive repair

and adjustment.

The valves of a compound cannot be

set by sound.

Our railway mechanics are undergoing
an evolution. The old-time, all-around

under the high pressures, perfecting of the

starting and intercepting valves, draft ap-

pliances and boiler work, will occupy

many bright minds for some time yet be-

fore the compound is not the bete noir of

not only the motive power, but the oper-

ating department also.

There are. however, in this country a

vast number of locomotives in service of

ample capacity for the work they are do-

ing, and those in charge might obtain a

very considerable gain, both in efficiency

and capacity, if the details of these en-

gines were thoroughly and understand-

ingly gone over in the light of modern
locomotive engineering knowledge. There

is a strong conservatism in railroad man-

agement that seems to regard an engine

once built as done for all time, that im-
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7
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BRAKE
ADJUSTER

Should be used

Everywhere.

1. Insures highest possible brak-
ing' force, decreasing liabil-

ity of skidding wheels.

A

2. Makes possible shortest stop

in.cmergency.
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3. Gives uniform distribution of

braking force.

AAA
4. Assures engineer of efficiency

of brakes.

AAA
5. Insures uniform release on

all^cars.
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6. Increases safety by mainte-

nance of shortest possible

piston travel— thereby in-

suring greatest reserve

power.
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7. Decreases cost of braking—
using less air.

AAA

Specify only the McKee
Adjuster and get the best.
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O&C COMPANY,
CHICAGO.
NEW YORK.

provements are doubtful and that changes
are expensive experiments. When shopped
they must be turned out just as originally

built.

Conditions have changed, however:
knowledge has increased, and while we
can design a new engine to meet perfectly

the changed conditions of handling traffic,

as regards power and speed, would it not

be wise to bring our ten and fifteen-year-

old engines up to date, when by study and
moderate expense this can frequently be

done? It is not intended to advocate per-

petuating the old light engines that are

not in the scrap heap, just because they are

not so labeled; but most every road has a

lot of fairly good engines that the modern
conditions of hauling traffic have put al-

most to the limit of their endurance. These

are really the engines that form the back-

bone of the American railway systems,

and which will over and again repay the

time and money spent to bring them up

to date.

Wisconsin Central Shop Notes.

In our June issue we described at con-

siderable length the new Brooks ten-

wheel locomotives on the Wisconsin Cen-

tral. These engines are interesting on

account of the novelties introduced, and

also on this account we were interested in

knowing how these minor changes with-

stood the test of road service, and whether

they were of permanent advantage. The
engines have been doing excellent service

for over six months, and fully justify the

work of the designer in establishing the

various ratios and theoretical capacities.

At the same time, experience has shown
that some of the "new departures" re-

quired modification.

(i) Piston Valves.—The arrangement

of packing rings proved unsatisfactory, as

steam would work under the rings and

set out the packing so hard as to create

considerable friction. The original ar-

rangement of valves and packing rings

can be seen on page 283 of the June num-
ber of Locomotive Engineering. Fig. i

illustrates an improvement effected by
Mr. Angus Brown, superintendent of mo-
tive power. That modification has. much
to their relief and satisfaction, helped mat-

ters very much. A bull ring A A, Fig. i,

has been substituted for rings in old ar-

rangement. Since the adoption of the

bull-ring form, the engines handle very

easily and satisfactorily.

(2) Valve Stem.—For some unaccount-

able reason, the engines came with valve

stems with a curved offset. This con-

tinually gave trouble, on account of

springing, and a straight, round rod has

been substituted. There is sufficient clear-

ance all around for the straight rod, and

the wonder is why it was ever curved.

(3) Driving Spring—Front Drivers.

—

This is a poor design; not on ac-

count of making one spring do the duty

of two. by placing across the engine, but

resting the ends on top of the driving

boxes without suspension links. Consid-

erable difficulty has been developed, and

making the spring saddles larger does not

seem to help matters. They all break on
the inside. There are two kinds of strains

delivered to the saddle—that due to the

LocumiAive Engineering

BULL RING OF PISTON VALVE.

super-imposed load, and that due to chaf-

ing on account of the movement of the

spring.

This same difficulty was experienced

with the tender truck springs on the New
York Central, but since link suspension

has been adopted, no further trouble is

experienced.

i i ^
The First Haitodon.

It may surprise some of our readers to

know that Ross Winans. one of the most

original locomotive builders we have ever

had, built an engine of the Mastodon type

in the latter fifties.

The eight drivers were 43 inches in

diameter, while the four truck wheels were

24 inches. The cylinders were 22 by 22

inches. It had an ii-foot firebox, and

weighed 33 tons, according to one account,

and 45 tons by another. This was called

the "Centipede," and it is recorded in sev-

eral old works on railroading. It had the

engineer's cab at the front end of boiler,

the fireman being at the usual place.

i i i
The Mason Regulator Company, 6

Oliver street, Boston, have issued a new

catalog and price-list of their steam regu-

lating devices and steam pumps. It illus-

trates their well-known air-brake pump
regulator, which nearly every air-brake

man knows by reputation, if not by per-

sonal use. The catalog is small and handy

for reference.

i i i
For want of room in their old place,

the Star Brass Manufacturing Company
have moved to new quarters at 108-114

East Denham street, Boston. They have

installed many new tools, and with their

increased factory space have ample facili-

ties for doubling the former output, and

can insure very prompt shipments.

i i i
Jenkins Brothers, New York, have put

upon the market a magnetic lamp holder

for incandescent electric lamps. It will

be found particularly handy in railroad

repair shops, in holding the lamp in the

best position for throwing light where it

is most wanted. Send for the descriptive

folder.
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Stresses In Main and Side Rods.

Main and side rods of locomotives are

subjected to similar stresses, differing

only in degree. These may be summed
up as tensile, compressive and transverse.

The first and second are due to the hori-

zontal effort of the piston, and the third

to centrifugal force. Of the horizontal

stresses, that of compression takes prece-

dence over that of tension, for the reason

that in the former case the rod is a col-

umn and must resist lateral flexure,

while a much less area will enable it to

withstand a like force in tension. For
slow running engines these forces only

need be considered, but for those of high

speed, attention must be given to stiff-

ness in the plane of oscillation, or the

rod will bend in that direction.

The horizontal force on the main rod

of an engine equals:

in which

P = force.

7t ~ 3.1416.

li = diameter of cylinder.

p = boiler pressure.

If cylinders are 18 x 24 inches and boiler

pressure 180 pounds per square inch, we
have:

/> = 3.1416X 18'
180 = 45,800

pounds. The smallest section of a main
rod, to resist this force in tension, must
be of such an area as will bring the unit

stress to a safe figure. If the rod is made
2x3 inches at the small end, the unit

45,800

6
stress .S" will 7,633 pounds.

The length of such a rod is usually 8 feet

from center to center, or about 6 feet 6

inches in the body—that is, between butt

ends. To determine its stability as a col-

umn resisting lateral flexure, it may be

considered as fixed at both ends. By the

formula for the investigation of columns
the maximum compressive unit stress

equals:

in which

5 = unit stress.

P = force.

f = constant for fixed ends.

/ = length in inches.

r — least radius of gyration.

A = area of the rod at center.

Substituting values, we have:

45,800 / , 78 X 78 \

-j = 6,100 X5 = ('1 + -^
\ + 36,0c

1.512

7-5 \" ' 36,000X033/

: 9.Z0O pounds per square inch.

The tendency to lateral flexure is shown
by the increase from the average unit

stress of 6,100 to 9.200 pounds.

Unwin, in "Machine Design," says, in

considering the effect of centrifugal force

in main rods, that "it is accurate enough
to estimate the bending forces due to the

oscillation of the rod as if it were a uni-

form rod of diameter d at its greatest sec-

tion, or of the breadth b and hight h if

the section is rectangular." The rod un-

der discussion is of rectangular form and

tapering to a depth of 414 inches at the

back. We may assume that the weight zv

is 0.28 b It pounds, or an average of 3

pounds per inch of length. The force due

to inertia per inch of length for any dis-

tance x from the front or crosshead end

equals:

10 V- -t
/• = 77 T = 60 pounds,

in which

w = weight.

7> = velocity in feet per second.

g = 32.2.

R = radius of crank.

Speed taken at 50 miles an hour. The
bending moment .)/ = f^ FI-, taken at

the point at which stress is sought, in this

case at a distance 0.66 of the length from

front end. Introducing proper values, we
have, approximately, according to Un-
win:

J/ = ^', X 60 X 96- = 34,560 inch pounds.

Dividing this bending moment by the

modulus of the section, b h- -^ 6, which

equals 5.66, we have:

^. 34.560
i = —^-Tf- = 6,190 pounds per square

inch. This is seen to be less than either

the tensile or compressive stress in the

rod.

Coupling or side rods are subjected to

lesser stresses from the piston than the

main rods, for the reason that the force

delivered to them through the main pin

is divided up equally among all the wheels.

In this case, if the engine has si.x wheels

connected, there will be only one-third

of the 45.800 pounds on the piston going

to each wheel, or 15,266 pounds. Assum-
ing the side rods to be of a rectangular

section for illustration, and to be 1.5x4
inches, or an area of 6 square inches, the

stress per square inch due to tension is

equal to the 15,266 -=- 6 = 2,544 pounds,

and putting the same test as before to

determine its stability as a column, we
find, as the longer rod of the two is 8 feet

6 inches long, that

/^ \ 15,266s=4(.+ X

1 + 36,roo X 0.1 87

9 X r'f- 6

^yYg-)
= 6.461 pounds.

Centrifugal force due to a speed of 50

miles an hour, with drivers 56 inches

diameter, the weight of the rod being 215

pounds, equals:

F = w v' 215 X 961 = 6,456 pounds.g r yz.'i X I

uniformly distributed.

Bending moment equals:

,. Fx I 6,456 X 102
-1/ = -y- = - - -g = 82,314

inch pounds. The maximum fiber stress

at the center of the rod will then equal M

Tube co.

i^ake strictly

charcoal iron

Locomotive

FLUES*

'•EVER VARIES

'T'S ALWAYS

The BEST

SYRACUSE

TUBE CO.

SYRACUSE.
N.Y -*
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How
to Make a Big

Mileage Record*

A HINT FROM A LUBRICATOR MAN
WHO KNOWS THE ROPES.

The following story is too good to be

kept filed away, and we therefore give it

to the public.

At a convention meeting of Master Me-
chanics held not a very, long time ago,

a representative of one of the most popu-

lar lubricators used by railway people

drifted, after a while, into some shop

stories. He said: "Although the Dixon

Company does not know it, I am a Dixon

missionary. I am often asked by the in-

credulous ones about the notable mileage

records that we hear so much of. They

ask me if I think such mileage records

possible. I answer yes, but it takes

three things to make a mileage record

—

a great deal of talking, some lying and

a little stealing. The first two they readily

understand, but do not see where the last

comes in. Steal a switch light for the oil

in it (your supply of course is limited),

then get some of Dixon's pure flake

graphite. I don't care how, and the rest is

simple to any good engineer, and it helps

my lubricators."

All good stories aside, the fact remains,

as every engineer knows, that Dixon's

pure flake lubricating graphite largely

adds to the value of the oils furnished and

enables the oils to do fully double the

work.

An engineer of the A., T. & S. F. R. R.

used IS pints of valve oil and burned 89

tons of coal in running 3,032 miles and

doing twenty-four hours' switch work.

He was as saving as possible in the use of

valve oil and coal, and his engine made

the best record for the month on that divi-

sion. During the month of October, how-

ever, with the aid of less than two ounces

of Dixon's pure flake graphite, as an ad-

dition to the oil, he made about 5,300

miles and switched twelve hours, using

only 17 pints of valve oil and 12154 'o"s

of coal, saving about 58 per cent, of oil

and 30 per cent, of coal, not counting

switching work. In telling some of the

men what he had done, he also was ac-

cused of stealing oil and buying oil: but

he did neither, and he truly said: "Dixon's

pure flake graphite speaks for itself."

If you are interested in this subject let us

send you an interesting pamphlet and samples

of the graphite itself.

Joseph Dixon Crucible

Company,
Tcrsgy City, N. T.

divided by resisting moment of the sec-

tion, bh--i-6. and we have:

82,314
J)' = = 20,578 pounds.

4

This stress is far in excess of those due

to tension and flexure, and approaches too

near the elastic limit of the material for

safety. The calculated stress is not, how-

ever, the actual stress, since no account

was taken of the weight of the rod at the

bottom of its path, which it is evident

should be added to the centrifugal force.

It is equally evident, too, that if the rod

is to be assured of a reasonable length of

life, the hight of it must be increased; this

will also increase the weight, which must

be kept down in order to decrease the

centrifugal force, and to do this, it is plain

the thickness must be reduced. This can

be done, as we have seen that the stress

due to compression is quite low as com-

pared to the last. The I-beam section of

rod would be the proper thing to intro-

duce, however, to withstand the stresses in

this case, rather than to alter the flat rod.

The rectangular sections and dimen-

sions of same in the rods under discus-

sion, are from actual practice on moguls

now running. It is plain that these side

rods are designed for lower speeds and

will give good service under those con-

ditions, but will not stand up under a

repetition of the stresses due to speed

assumed. The speed of 50 miles an hour,

while not the regular thing in freight ser-

vice, is sometimes made for short dis-

tances, and it was therefore considered in

this case, to illustrate the range of stresses

rods are subjected to.

g i i
The Cincinnati, Hamilton & Dayton

have a novel car plant at Lima, Ohio,

which is just being started up. The old

shop was destroyed by fire, and the pres-

ent shops built to supply the loss were

started in June of this year. They com-

prise a coach-erecting shop, 100 x 200 feet;

a mill, 100 X 120 feet, and a machine shop

and engine room containing the electric

and steam plants, 60 x 100 feet. The main

engine is a Hamilton-Corliss of 250 horse-

power, while the electric system is handled

by a J. B. Allfree 13 x 12 engine, direct

connected to a Triumph dynamo of 250

volts. This takes care of the lighting and

transfer table.

i i @
.\ recent newspaper dispatch reads:

"Five workmen of Homestead have just

sold a jointly owned patent on a car coup-

ler for $150,000. The men are Jacob E.

Smith, a bricklayer; John Bower, a black-

smith: Louis Walker, a carpenter, and

Thomas W. Morgan and Samuel Jack,

laborers. Smith is the inventor and took

the others in to defray expenses of the

patent." We should like very much to

see that car coupler. We think, however,

that the words "just sold" should read

"expect to sell." That means a big dif-

ference in the car-coupler market.

Closed Jaw Rail Punch.

This tool is built primarily for punch-

ing bolt holes in the web of 90-pound

steel T-rails, and, unlike the tool gener-

ally used for this work, requires the rail

to be punched before laying. The die is

in a removable bolster, which can be

changed to suit the rail being worked on.

The tool stands 2 feet S'/i inches high,

and weighs 325 pounds, and has a power

of 120 tons, with one man on the lever.

It is a new tool and very compact. For

further particulars address the Watson-

Stillman Company, 204 East Forty-third

street, New York City.

"Electric Street Railway History" is a

very handsome illustrated pamphlet re-

cently issued by the Westinghouse Elec-

tric & Manufacturing Co., of Pittsburg,

Pa. This is the first part, and contains a

review of the development of Westing-

house railway motors with reference to

generating apparatus, and brief remarks

on the possibilities of the future. It con-

tains a beautiful engraving of the West-

inghouse Electric & Manufacturing Com-
pany's Works, near Pittsburg, and pic-

tures of dynamos, motors and other ap-

paratus made by the company. Persons

connected with electric traction will find

this a very useful pamphlet.

We have received from Secretary Cloud,

of the Master Car Builders' Association,

a copy of the Thirty-first Annual Report

of the Railw.ay Master Mechanics' Asso-

ciation. It is neatly bound in cloth and

contains 287 pages of the standard size.

The reports and discussions make very

interesting reading for railroad men. The
subjects that excited most discussion

were: "Best Form of Fastenings for Lo-

comotive Cylinders," "Best Method of

Boiler and Cylinder Insul.-ition," "Effi-

ciency of High-Pressure Steam for Loco-

motives," and "Tonnage Rating for Lo-

comotives." There were also good dis-

cussions on topical subjects, full reports

of which are published in the report.
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Malleable Iron Push Rods for Founda-
tion Brakes.

The malleable-iron push-rods formerly

used have given some trouble, and to

remedy this Mr. Haskel, superintendent

of motive power of the C. & W. M. and

D., G. R. & W. roads, has substituted

pipe connections between the malleable

jaws, as is made quite plain from the

drawings. The pipe ends are simply rolled

into the grooves in the castings, and hold

very firmly. They are also using malleable-

iron brake levers, guides, bearings and

clips: thus succeeding in reducing the

dead weight by about loo pounds and the

cost $6 per car.

Early Baltimore & Ohio Sleeping Cars.

The management of the Baltimore &
Ohio Railroad were among the first to

enter into an agreement with George M.
Pullman for the running of sleeping cars.

the very liberal use of paint, as the joints

were put together with white-lead and the

framing heavily coated before the sheath-

ing and panels were applied.

"Just prior to the Baltimore & Ohio
entering into building the first lot of cars,

there was a lot of si.x received on the road,

built by Jackson & Sharp, and were placed

in service about July, 1870. It is believed

that these were about the first Pullman

cars built, and possibly this firm could

give you considerable information regard-

ing the same.

"Before the introduction of the Pull-

man cars on the Baltimore & Ohio sys-

tem, there were some sleeping cars oper-

ated over the line by a company known as

Knight. Myer & Others, consolidated.

This company was a consolidation of

nearly all of the sleeping cars in e.xistence

just prior to Mr. Pullman entering the

field, and was composed of such sleepers

as Knight, Myer and Woodruff. This

irz>^

MALLEABLE ENDS ON BRAKE RODS.
Locomotive Eni/i'icei-ing

Mr. Harvey Middleton, general superin-

tendent of motive power, writing to this

oi^ce on the subject, says:

".Mong in the winter of 1870, there was

an arrangement made by Geo. M. Pull-

man with the Baltimore & Ohio, to build

six sleeping cars, which were constructed

at Mt. Clare. These cars had ten sec-

tions, and a state room in one end. and
were built with si.x-wheel trucks and
heated by 'Baker' heaters.

"Immediately following the first six,

there was a second lot of si.x built, which
were known as 'open' sleepers, for the rea-

son that they had no state room, in order

to give additional room for two more sec-

tions, making twelve in all. This latter

lot of cars was completed along in 1871.

"About two years after this, there were
four more cars built, the same being 56

feet long and having twelve sections and
a smoking room, and they were so well

built that Mr. Pullman was very anxious

to have the Baltimore & Ohio build all of

his sleepers. Some of these cars are still

in existence, being now in the emigrant

service. The framing is in a very good
state of preservation, owing, no doubt, to

consolidated company was. however,

bought out by the Pullman company later.

Their cars were rather crude, the upper

berth being nothing more than a bunk
hinged to the side of the car and covered

with rattan. The bottom berth was made
very much like the later cars, by an ex-

tension of the lower seats."

i i i
October 1st was Chicago Day at the

Trans-Mississippi Exposition in Omaha,
and all of the railroads ran special trains,

carrying delegates of the dififerent Chi-

cago organizations attending. Among
these was a special which left over the

Burlington route, with the Cook County
Democracy, and it was the longest train

of Pullman cars that ever left Chicago on

a regular run. It consisted of seventeen

Pullman cars, one special private car, one

baggage car and two engines.

i i i
One of our correspondents suggests

that the Raub engine isn't rightly named,

and that it ought to be "Robber." Per-

haps there isn't so much difference after

all.

THE

HARRINGTON
System of Labor-

Saving Appliances
Consists of

Hoists, Tramways, Traveling

Cranes, Iron-Working Tools,

Special Machinery.

The Improved Harrington

Hoist.

"The Standard Hoist of the World."

Loa.d is carried on two distinct

chains, each link having a greater

strength than rated capacity of hoist.

Has been greatly improved and will

outwear any hoist made.

MADE IN SIZES FROM 500 TO 20,000

POUNDS.

WE ALSO MAKE

Boring Mills, Drilling Ma-
chinery, Lathes, Planers,

Gear Cutters, Chucks, Ele-

vators, Scre-w Hoist.

Catalogue free.-

E. Harrington Sons,
J5th and Pennsylvania Aves.

Philadelphia, Pa.
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ASBESTOS
FIRE-FELT

Locomotive

Lagging
is tbe

Most Efficient Non-Conductor,

The Strongest, Most Easily

Applied and Clean to Handle.

Vulcabeston

Air Brake Pump Packing Rings,

Gaskets, etc.

Fire-Felt Train Pipe Covering,

Mill Board, Cement Felting,

Asbestos Roofing, Liquid Paints,

.« aad ...

All Asbestos

Manufactures*

Dtscriptive Pric« List Free by Mail.

H.W.JohnsMTgCo.
100 William St., New York.

Boston. Chicagfo. Philadelphia.

New Passenger Equipment—Qreat
Central Railway.

The new corridor trains, nearly com-
pleted, of the Great Central Railway,

mark the advent of modern passenger

cars more nearly in accord with best

American practice in all details than has

been hitherto used on English railways.

The following extracts from "The Prac-

tical Engineer" show some very radical

innovations over old passenger-train prac-

tice:

'These new corridor trains will be com-

posed of seven vehicles, viz., brake (first),

first-class, composite, two third-class,

brake (third), with buffet car in center.

The dining and luncheon trains consist of

a brake (first), composite, first-class din-

ing car, third-class, and brake (third).

The carriages, which rest upon four-

wheeled bogies, are fitted with Gould's

vestibule and automatic coupler, and it

may be added that the Great Central is

the first of the English lines to introduce

this ingenious but exceedingly simple

method of coupling up the trains, which

is effected automatically directly the car-

riages come in contact, whilst the uncoup-

ling is operated by a lever at the side of

the carriage, so that there is no necessity

for the railway servant to get between the

ends of the carriages, as is the general

custom on English lines, either to couple

or uncouple the carriages. The vestibule

also acts as the buffer, but ordinary buf-

fers and also the ordinary coupling are

provided, in the event of the carriage hav-

ing to form part of a train not fitted with

the Gould patent vestibule and coupling.

Gresham's direct system of heating, tor-

pedo ventilators, the automatic vacuum

brake, the electric communication be-

tween passengers and attendants form

other portions of the fittings, and every

effort has been made to reduce oscillation

to a minimum.
"The first-class dining cars, third-class

dining cars and the kitchen cars are

lighted by electricity, and in addition to

the usual lights, one is placed over each

dining table ; the rest of the cars are lighted

by oil gas with Coligny lamps. The first-

class dining cars are 50 feet long over

platforms, each providing accommoda-
tions for twenty passengers. The internal

fittings are sumptuous, and finished in

rare woods, upholstered in figured plush,

and embellished with works of art, the

roof being decorated in gold and colors.

The seats and tables are placed at the

sides, with a passageway down the center.

Over each table is placed the electric

communication, and above are alcoves

fitted with beveled-edge mirrors and

brackets for holding bottles, glasses, etc.

A hat-rack is provided over each seat

back, and an umbrella-rack to each seat

head.

"The third-class dining cars are exter-

nally of the same design, with the excep-

tion that they are 47 feet 6 inches long

over platforms. These cars provide ac-

commodation for thirty-six passengers.

The interiors are finished in light and

brown oaks, and have the same electric

and table conveniences as the first-class

dining cars; the ornamentation and finish

being only a trifle plainer in character.

The lavatories are placed at the ends, and

a space is also provided for hand-bags.

The kitchen car, which is placed between

the classified dining cars, is 47 feet 6

inches long, and will, by means of con-

necting gangways, serve both classes of

passengers. In addition to the kitchen

and attendants' compartments, a special

feature of this car is that it possesses two

first-class private dining compartments,

where the cooking is done by means of a

gas range, and the kitchen is furnished

with all necessary utensils, crockery, glass,

cutlery, refrigerators, etc. The corridor

carriages are externally of one uniform

hight and design, their length being 46

feet 6 inches over ends, each being divided

into compartments, with side corridors,

which are lighted by large plate-glass

lights, protected by neat brass hand-

rails.

"The first-class carriages are finished in

Spanish mahogany. In the corners are

placed filters for the use of passengers,

and at the entrance to the vestibules are

hung doors with beveled-edge glass

panels. Leading from corridor at each

end are placed ladies' and gentlemen's

lavatories, the floors of which are inlaid

with mosaic tiles, and the walls covered

with pegamoid and match-wood dado.

The interiors of the compartments are

trimmed in morocco, moquette, terra-

cotta, Tashmere velvet and green cloth,

finished in mahogany, and decorated with

photos of places of interest on the com-
pany's system. The third-class carriages

are of similar design, except that they

are finished in polished teakwood, with

lincrusta panels and dado. All the car-

riages are provided with portable tables

fixed in position in any compartment as

desired. The whole of the floors are

covered with 'Kork' matting, and a rug

is furnished, in addition, to each first-class

compartment. The buffet cars are exter-

nally of the same length and design, and

consist of a spacious buffet, with kitchen:

three third-class compartments, attendants'

compartment and lavatory—these being

fitted and furnished similarly to the third

class. The difference between the first

and third class is but one of degree, pas-

sengers enjoying throughout perfect

equality in all respects affecting comfort

and welfare. Another special feature is

that the company intends introducing a

system of registration for luggage, which

will be distributed in various portions of

the train. All the first-class passengers'

luggage will be pKiced exclusively in the

brake attached to that portion of the

train.

The third-class passengers' luggage will

be similarly placed in the brake at the op-

posite end of the train, and passengers en-
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gaging private compartments will have

their luggage in the same carriage. These

trains have been designed by and built

under the supervision of Mr. T. Parker,

Jr., the company's carriage and wagon

superintendent.''

g i i
Wonderful Coincidence in Describing

the Action of a Reversed

Locomotive.

"The Inspector," of the Railway Age,

has an eagle eye that no distorted state-

ment or action in the railway world es-

capes. In a recent issue he tells the fol-

lowing story, and makes the deadly

parallel that will be found to be amusing

reading:

"When 'Omer smote 'is bloomin' lyre.

He'd 'eard men sing by land and sea;

An* what 'e thought 'e might require,

'E went an' took—the same as me."
— Tommy Atkins.

It is my personal opinion that the Rail-

way Herald, published at 8i to 83 Temple

Chambers. Temple Avenue, London,

E. C, owes Mr. Angus Sinclair five shil-

lings. That respectable, if not brilliant,

journal has instituted a series of prize

competitions and offers weekly "six

prizes of 5s. each for the best original

papers of not less than 450 words in

length, upon any subjects of general in-

terest to railway men of all grades, and of

every department in the service." The

competition is limited to bona fide rail-

way employes. One of the prizes for the

week ending August 6th was awarded to

an essay entitled, "What happens inside

the cylinders when an engine is reversed,"

from the pen of "A. N. S. Rwy. Engine

Driver." The essay is apparently worth

five shillings, and the award speaks well

for the judgment of those who had the

matter in charge.

In reading the essay as published, how-

ever, I noticed a trifling inconsistency,

and consulted Sinclair's "Locomotive En-

gine Running and Management" for fur-

ther light. I got it. But the subject of

reversing is of such importance and the

natural expectancy of a difference be-

tween English and American opinions so

great that it seems worth while to give

a side-by-side view of two comprehensive

expositions of the subject from the two

points of view. The prize essay and an

extract from Mr. Sinclair's work follow:

WBAT HAPPENS ISMDB WHAT HAPPENS INSIDE
THE CTI.INDEnS WHEN THE CYLISUERS WHEN
AN ENdlNE I93E- AN ENGINE IS BB-

VBRSED. VERSED.

LOCOMOTIVE ENGINEERING. November. 18

{By a N. 8. Hwy. Engine
Driver.)

It is an easy matter to
gain a fair understand-
ing of the action of .steam

in an engine's cyhnders
during ordinary work-
ing, but it is a far more
difficult matter to un-
derstand the operation
performed in the cyliu-

dera when the engine is

running In reverse mo-
tion. Before the en-
gines were fitted with
the present powerful
steam brakes every en-

(Fro7n "" Locomolive En-
gine Running and
Management.^'')

Many men who have
a fair understanding of
the action of steam In
an entrine's cylinders
during ordinary work-
ing, liave no idea of the
operations perlormed in

tlie cylinders when a
locomotive is runnine in

reverse motion. All men
who havp had anything
to do with train SHrvice
know tiiat. wlien an en-
gine is reversed, the ac-

gineman learned by ex-

perieoce that when the
engine was reversed,
even if no steam were
applied, the action
worked to stop the train,

but just in what way
this result came about
was not very easy to un-
derstand. Some men,
perhaps, have never
tried to study the action,

so we will follow the
events of a stroke in re-

versed motion. Suppos-
intr an engme to be
running ahead, and the
necessity arose for stop-
ping (juickly, and the re-

versing lever was pulled
into the back-gear posi-

tion, when the crank is

on the forward center,

and therefore the piston
at the front end of the
cylinder, about to begin
its forward stroke, the
valve has the front steam
port open a distance
equal to the amount of
the lead, but as the back-
gear eccentric has been
u'iven full control of the
valve, the latter will

travel forward in tlie op-
posite direction to the
piston, and the_ back-
gear eccentric being lu a
position to impart a
rapid movement to the
valve, the front steam
port will be closed im-
mediately the piston be-
gins to move. Having
tims shut off all com-
munication with the
front of tlie cylinder, the
receding piston creates
a vacuum behind it. At
the same time tlte back
end of tlie cylinder being
open to the exhaust, the
piston pushes out the air

freely up the blast pipe
to the atmosphere. By
the time the piston has
traveled about2W inches
of its stroke, the valve
has reached the center
of its travel, and passing
that point it opens the
front port tn the ex-
haust, at the same time
closing the back port.

When this liappens, the
vacuum whicli has been
created in the front end
of tlie cylinder gets filled

up with liot gases from
tiie smoke box. and the
piston draws air down
the blast pipe into the
cylinder during the re-

mainder of tlie stroke.

The back steam port is

closed only during about
another 3 inches of the
piston stroke, while the
lap of the valve travels
over it. Then the back
steam port being open
to tlie steam chest, the
piston during the re-

mainder of the stroke
drives the air before it

into the steam chest and
steam pipe. Ifthis pump-
ing action is continued
it will eventually raise

the air to a pressure
hitrher than the steam
pressure in the boiler,

and will force back the
double-slide regular
valve, and rush into the
boiler. The presence of
air in the boiler often re-

sulted in the injectors
refusing to work until

the engine had again
been worked a few revo-
lutions with steam, and
the air had escaped.
The other strokes are

merely a repetition of
theonedescribed. When
the necessity arose to
reverse the engine, it

was perhaps a better
plan to pull the lever
full back than into the
center notch, as waa
sometimes done under
the impressli m of saving
the engine from harsh
usage. When the lever
is fully reversed, the
cylinders are merely
turned into air pumps,
but when put Into the

tion works to stop the
train, even if the loco-
motive should have no
steam on the Iioiler but
ju.st in what way this re-

sult comes ronnd they
cannot clearly peiceive.

In hopes of throwing
light upon this subject
for those who have not
studied it out, we will

follow the events of a
stroke in reversed mo-
tion, as we did in the
ordinary working.
Supposing an engine

to berunnlngahead,and
the necessity arises for
stopping suddenly, and
the reverse lever is

pulled into the back
notch. When the crank-
pin is on the forward
center, and therefore
the piston at the for-

ward end of the cylin-
der, about to begin its

backward stroke, the
valve has the forward
port open a distance
equal to the amount of
lead, as in Fig. 10. But,
as the back-up eccentric
has control of the valve,

the latter is being pushed
forward ; and it closes
the forward port just as
the piston begins to
move back. This shuts
off all communication
with the forward end of
the cylinder: and the re-

ceding piston creates a
vacuum behind it, just
as a pump-plunger does
under simila.r circum-
stances. At this time
the back end of the cyl-
inder is open to the ex-
haust, and tiie piston
pushed out the air freely
to the atmosphere. By
the time the piston trav-
els about 2 inches, the
valve gets to its middle
position; and. immedi-
ately after passing that
point, it opens the for-

ward end of the cylinder
to the exhaust, and
closes the back port.
When this event hap-
pens, the vacuum in the
forward end of the cyl-

inder ^ets filled with hot
gases, that rush in from
the snioke-bos ; and the
receding piston keeps
drawing air into the cyl-

inder in this way during
the remainder of the
stroke, and air from that
quarter seldom gets In
without bringing a
sprinkling of cinders.

The back steam port is

closed only during about
2 inches of the stroke,
while the lap of the
valve is traveling over
it. About the time the
piston reaches 4 inches
of its travel, the imck
steam port is open to
the steam chest, and the
piston forces the air

throut^h the steam pipes
into tlie lioiler during
the remainder of the
stroke. The forward
stroke is merely a repeti-

tion of the backward
stroke described.
When it is necessary

to reverse a locomotive,
it is a better plan to hook
the lever clear back than
to have it a notch or two
past the center, as some
men persist in doing, un-
der the mistaken idea
that tliey are in some
way saving their entrine
from harsli usage. When
tlie link is reversed full,

tlie cylinders are merely
turned into air pumps.
When the links are put
near the center, the
travel of the valve is re-

duced ; and the periods
when the piston is creat-
iiip a vacuum in tme end
of the cylinder, and com-
pressing air in the other,
are prolonged. The re-

sult is. that, wlien the
exhaust is opened in the
first case, the gases rush
in violently from the
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ENGINEERING
Including Thorough Explanation

and Description of the

AIR-BRAKE
CaudDt

by mail.

The correspondence system of educa-

tion in technical subjects, as carried on

by The International Correspondence

Schools, of Scranton, Pa., is the most suc-

cessful plan ever devised for giving thor-

ough, practical education to wage earners.

The remarkable features of the plan are

its simplicity, practicability and economy.

A beginner taking up a complex subject

—

for example, mechanical engineering

—

finds his first Instruction Papers, received

through the mail, very simple and easily

comprehended. Each paper prepares the

way for the next, and the difficulties to be

overcome are reduced still further by the

personal aid of the instructors, who are

in close touch with the student, through

the mails, during the entire course. The

perfection reached in the text and illus-

trations of the Instruction Papers is the

result of six years of improvement, in-

volving the expenditure of $150,000.

Che nocomotive engineers*

Scbolarsbip

is a Thorough Course of Instruction In Arith-

metic, Mensuration, Mechanics, Mechan-

ical Drawing, Locomotives, Dynamos

and Motors.

Instrnction is also Given by Mail

IK

Steam, Electrical or Civil Engineering,

Mathematics, Architectural or Mechanical

Drawing, Architecture, Bookkeeping, Short-

hand, and English Branches.

Full particulars may be obtained by

writing to

Che International Corresponaencc

«•« Schools, «•«

BOX 801, SCRANTON, PA.



November, 1898.

The MASON
Reducing Valve.
FOR STEAM AND AIR

Has features whicfi make it superior
to all others on the market.

LOCOMOTIVE ENGINEERING.

IT IS THE STANDARD ON

r>M^ 907o ^^
of the American Railways.

Adopted by the Qovernment Railways of

Prance and Belgium and the Leadlns
English Railways.

. . . SENT ON TRIAL . . .

MANUFACTURED BY

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.A.

THE DRAKE & WIERS CO.
Cleveland, Ohio,

Asphalt Car Roofing

Our ASPHALT CAR ROOFING is now in use on

65,000 Cars ^"'' •"* **°°"* *••" *«**

of 15 years' use without
failure. It is the ONLY GENUINE ASPHALT

CAR ROOFING IN THE MARKET 44.141144

3-PLY PLASTIC CAR ROOFING,
THE BEST IN THE MARKET.

^ ASHTON
MUFFLER

With Top Outside Pop
Regulator.

ALSO

Open Por Valves
AiMo Gages.

TH.EASHTON VALVE CO.
2Jl Franklin Street, Boston, Plass.

Savogran
For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
Wortil'. F.1T MmUI, 18U. gll*<

BLOCK SIGNALS
is the best book on signaling

in existence.

Describes the different systems and tells

why they work. $3.00.

THIS OFFICE.

smoke-box, can-yiOK a
heavy load of cinders

;

in the other case, the
piston oompresseB the
air in the cylinder so
hitrli that it jerks the
valve away from its seat

in trying to find outlet.

This causes tlie clatter-

ing noise in the steam
chest, so well known hi

cases where engines are
run withoutsteam.while
the reverse lever is near
tlie center.

center notch, the travel
of the valve is reduced
about 2 inches, and the
periods when thi- piston
IS creatlntr a vacuum at
one end of the cylinder
ami compressing the air

in tiie other, are pro-
lontred, with the result
thai when the exhaust
Is opened at the front
end, the leases from the
sniolie-t)ox rush in vio-
lently, perhaps carrying
in a cloud of tine ashes,
A t the biick end the pis-

ton eomltresses the air

In the cylinder so much
that it .ierks the valve
off the face in trying to
rm<l an outlet. This is

what causes the clatter-

ing noise in the steam
chest so well known in

cases where engines are
run without steam and
the reversing lever is

kept notched up.

I cannot admit the suggestion that Mr.

Sinclair during his present visit to Eng-

land has entered this competition under

the nom de plume of "A N. S. Rwy. En-

gine Driver." In that case he would not

have made the error in copying which

makes it a case of "you'll be d—d if you

do and be d—d if you don't" hook up

the reverse lever on the center notch,

and which first led me to consult his pub-

lished work. The essay is perhaps worth

more than five shillings; but the Railway

Herald should in any case pay Mr. Sin-

clair that amount (unless, indeed, it is

satished that he and the N. S. Rwy. driver

are identical), or republish the essay in

quotation marks with the customary

credit.

The Inspector.

Standards and Recommended Prac-

tice.

The following circular has been issued

by Secretary Cloud, of the Master Car

Builders' Association, and is given for

the information of those interested in the

revision of standards by letter ballot:

'The Standards and Recommended

Practice of the Association as revised by

the last letter ballot, and as they will ap-

pear in the proceedings of 1898 soon to be

issued, can be had in painphlet form at

this oiifice at 25 cents per copy after Oc-

tober ist. The large sheets of drawings,

30 by 38 inches, on semi- transparent paper

for blueprinting, will be modified as fol-

lows to coniorm with small revised

sheets:

"Sheets M. C. B. i, 2, 4 and 5 have had

notes added without change of draw-

ings.

"Sheet M. C. B. 7 has had drawing for

axle of 80.000-pounds capacity car added

to it.

"Sheets M. C. B. 8. 9. 13. I4 and 15

made new.

"Sheets M. C. B.—C. D. G. H. I and J

made new.

"Sheets M. C. B. 3, 6. 10. 11. 12. A. B,

E and F unaltered.

".•\ny of these sheets may be had at this

olTice at 25 cents per copy after October

i5tli.
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"The revised Air-Brake and Signal In-

structions shown in Appendix A of the

Recommended Practice have been pub-

lished separately, same size as formerly,

and uniform with the Rules of Inter-

change, as already announced.

"The revised Rules for Loading Long

Materials shown in Appendix B of the

Recommended Practice will be published

in pamphlet form, 6 by 9 inches, and will

be ready lor distribution after October

1st.

"The Air-Brake and Signal Instructions

and the Rules for Loading Long Ma-

terials are sold separately, each at the

same price as the Rules of Interchange,

viz.: 25 copies, $1.00; 50 copies, $1.75:

100 copies, $3.00; single copies, 5 cents."

A New Throttle Stem Packing.

Although but just put on the market,

the Keystone packing has been tested

for some time—five years in one case

—

and has proved its worth. It is not in-

tended or expected to replace the regular

metallic packing on general work, but

solely for throttle stems, or similar places

Loeomotitx Enyineering

KEYSTONE PACKING.

where there is no vibrating motion. It is

easily applied to an ordinary stuffing-box

and effectually prevents leakage, while al-

lowing an easier working throttle than

with soft packing. It is made by the

United States Metallic Packing Company,

Philadelphia, Pa., who are well known in

the packing line.

President J. W. Duntley, of the Chicago

Pneumatic Tool Company, has just re-

turned from a somewhat extended trip to

the Pacific Coast, extending as far as

Victoria, B. C, and has met with the

most flattering success in the introduction

of tools and securing new orders. Owing

to the large amount of business developed

by him. the company have decided to open

an office in San Francisco for the con-

venience of their patrons, and will be

represented by Mr. Henry Engles. No.

537 Mission street, San Francisco. Mr.

Duntley reports business on the Coast as

expanding in his line, and the demand for

pneumatic tools and appliances, including

various sizes of piston air drills, pneumatic

hammers, riveters, etc., is beyond expecta-

tions.
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Engineer's Order File.

Tile engraving shows a new order file

for engineers which has been recently put

on the market by Mr. Amos McKanna, of

Emporia. Kansas.

The left-hand file is on a blue sheet of

tin and is intended for "Slow" orders, as

for bad track, unsafe bridges, etc.

The right-hand file is on a red tin, and

is to be used for orders that are to be first

carried out, such as "Meet" and "Pass"

orders.

The center file is white. When order is

carried out, take it oflf other file and place

it on white file. Also use white file for

checks of the train register and clearance

checks. This will keep orders separate

and safe, and you can get them at once.

It will also prevent the tearing of orders,

and is intended in general to save trouble,

life, property, and incidentally the engi-

neer's job.

dred and thirty railroad associations, with

a membership of over thirty thousand,

and employing one hundred and forty-

five secretaries. They own twenty-nine

buildings worth nearly four hundred thou-

sand dollars, aitd control twenty-two other

buildings worth two hundred thousand

dollars, erected or set apart by railroad

companies for their use. The work is

done by railroad men themselves, while

companies owning over one-half the mile-

age of American railroads contribute one

hundred and fifty thousand dollars a year

towards the support of local associations

on their roads. This fund represents the

interest on three million dollars at five

per cent., and is practically an endowment

contributing towards the stability of these

associations. But, on account of their un-

usually difficult and changing circum-

stances, they would probably pass rapidly

out of existence if the steady, watchful

THIS POCKET

McKAiNNA'S ENGINEERS ORDER FILE.

Mr. McKanna reports that they are be-

ing used on several roads in the West,

and that they seem to be well liked.

i ^ i
Work of Young Men's Christian As-

sociation Among Railroad Men.

Concerning the work done by the

Young Men's Christian Association

among railroad men, a recent report by

the International Committee says:

"There is no more important body of

working men than the railroad men, of

whom there are over a million in the

United States and Canada. The Young
Men's Christian .Association is the only

Christian organization doing an extended

religious work among this large and im-

portant class, and also furnishing reading

rooms, bathrooms. libraries, social rooms

and, in many cases, restaurants and sleep-

ing accommodations. There are one hun-

oversight of six secret Iries of the Inter-

national Committee vl'ere not given to

them. The corporatiohs rarely contribute

to this work of supervision."

"Cambria Steel" is the title of a book

of 350 pages sent out by the Cambria Iron

Company, of Philadelphia to tli^eir friends

and customers. It constitutes :i first-class

book of reference for everythi g relating

to steel and iron. Every engin.-er having

anything to do with iron and steel in any

form cannot fail to find this a very valu-

able book of reference.

The four new charts which will be given

with ne-xt year's paper, will be most inter-

esting and instructive to any live railroad

man. The first will probably accompany
the January issue.

which is only to be had on Peters'

BROTHERHOOD Coats, will in-

sure your watch and save the tinker's

bills—or buying a new one.

Easy to get at when you want

it, but watch can't lose out.

Don't cost a cent extra. That's

one reason you should wear

Brotherhood ^ Overclothes.

H. S. PETERS,
DOVER, N. J.

AnrFisinr^ obtained on
/\ 1 liiN 1 O RAILWAY IN-
VENTIONS A SPECIALTY.'

Easy Payments. Searches and Opin-

ions as to Patentability, Free Pamphlets.

E. T. SILVTUS & CO.

Patent Solicitors and Mechanical Engineers,

Talbott Block, Indianapolis, Ind

THE ROBERT W. HUNT & CO..
Bureau of Inspection, Tests and Consultation,

tt37 THE ROOKERY, CMtCAQO.
71 Broadway, New York. I'ark Building. Pittsburgh.

Inspection of Steel Rails, Splice Bars. Railroad
Cars, Wheels. Axles, etc. Chemical Laboratory-
Analysis of Ores. Iron. Steel, Oils, Water,retc.
Physical Laboratorv—Test of Metals, Drop and
Pulling Test of Couplers, Draw Bars.etc.

Efficiency Tests of Boilers, Engines and Locomotives

c
Improved Pneumatic

rack Sanding

"lipparattts

AAA

For Locomotives.

miWY I. LEACH. 176 HURON AV.. H. CAMBRIDGC.

•'Jim Crow" Rail Bender. IT^l
indoor or outdoor use. Well made, steel screw
and wrought body. Handles up to 100-pound rails.

Also smaller sizes. H>draulic benders for heavier

wor**- JOS. F. McCOY CO.,

24 Warren St., New York.



OCOMOTIVE
^P^A€

fNGlHEERIHQ

'•Railway Motive Power
^HD Rolling Stock-

Vol. XI.

Lehigh Valley's Latest Consolidation

Engine.

The tendency towards designing ex-

traordinarily large locomotives for special

purposes where great power is requisite

is very well illustrated by the Lehigh Val-

ley consolidation engine here illustrated,

which was recently built by the Bald-

win Locomotive Works for the railroad

named. The engine is a Vauclain com-
pound with cylinders i8 and 30 x 30

NEW YORK, DECEMBER, 1898.

gin of power for bad weather and mis-

takes in tonnage rating. An unusually

protracted pull has to be made without

stopping for water; and to enable this to

be done with certainty, a tank of 7,000 gal-

lons has been provided. This is the larg-

est locomotive tender we ever heard of.

The weight of the water alone will be

over 58,000 pounds, and the tender empty
weighs 45,250 pounds. This combined
weight will put considerable strain upon

No. 13.

Thickness of sheets—Sides, ^ inch;

back, y^ inch; crown, }4 inch; tube

(F.), a inch; tube (B.), lA inch.

Tubes:

Number—511.

Diameter—2 inches.

Length— 14 feet 7^ inches.

Heating Surface:

Firebox—215 square feet.

Tubes—3,890.6 square feet.

inches, and is intended as a pusher on one

of the heavy grades on the Lehigh Val-

ley Railroad. It will be seen from the

cylinder dimensions that one side alone

would make an engine more powerful

than the average locomotive.

The boiler pressure carried is 200

pounds to the square inch, which gives a

tractive power of about 55,000 pounds.

Enormous heating surface is provided,

the firebox alone giving 215 square feet,

and the tubes 3,890.6 square feet; a total

of 4,105.6 square feet—more than double

the heating surface provided for common
heavy consolidations. The engine is guar-

anteed to pull a train weighing 1,000 tons,

exclusive of weiglit of engine and tender,

up a long grade 61 feet to the mile at a

speed of 17 miles per hour. This duty

will be easily done, and leave a good mar-

A OUMKAST.

the two Fo:- pressed-steel trucks which

carry.it. An ,exed are a few of the lead-

ing dimensioi.s:

Cylinders:

Diameter— High pressure, 18 inches;

low pressure, 30 inches.

Stroke—30 inches.

Valve—Balanced piston.

Boil-r:

Difimeter—80 inches.

TH!ckness of sheets—% inch.

Working pressure—200 pounds.

Fuel—Hard coal.

Firebox:

Material—Steel.

Length— 120 inches.

Width— 108 inches.

Depth— Front. 62-^^ inches; back, 60;-^

inches.

Total—4,105.6 square feet.

Grate area—90 square feet.

Driving Wheels:

Diameter, outside—55 inches.

Diameter of center—49 inches.

Journals—9 x 12 inches.

Engine Truck Wheels:

Diameter—36 inches.

Journals—6 x 12 inches.

Wheei-base:

Driving— 15 feet.

Total, engine—23 feet 10 inches.

Total, engine and tender—55 feet yi

inch.

Weight:

On drivers—202,230 pounds.

On truck—22,850 pounds.

Total, engine—225,080 pounds.
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Locomotive Efficiency and Capacity.

{Second Paper.)

BY C. A. SELEY.
For some years past, railroads have had a

pretty heavy dose oi "economy." so called.

It was no doubt necessarj-, and in many
cases wisely administered, and some very

good lessons have been learned that will

probably prevent much of the wide-open
policy that was quite common in some
quarters. In many cases, however, the

evidence of the economy was found mainly
in the pay-rolls and clipped requisitions.

If the lesson of the past is well conned,
the true economist will look to the me-
chanical engineer in order to bring his

power up to date in efficiency and capa-

city.

To do this we must consider thoroughly
the importance of every pound of mean
efTective pressure in the cylinders, the size

and shape of every opening and passage
from the throttle to the top of the stack

—

all in the light of the latest knowledge and
experiments. For example, the Master
Mechanics' Association experiments have
given a design of exhaust column which
will not only assist in producing a maxi-
mum draft effect, but the writer has found
that it will make less back pressure than
is the case with many patterns of column.
We have far more accurate knowledge of

front-end conditions than formerly, and
by this arrange stacks, exhaust pipes and
tips, and have suitable draft and mini-

mum back pressure. When we consider
that the saving or reduction in back pres-

sure is really an increase in the mean effec-

tive pressure of the same amount, the im-
portance of properly caring for the ex-
haust becomes apparent. Just as much
steam must be exhausted from the cylin-

ders as enters them, and by more twists

and turns than are made in entering. This
matter is ably treated in an editorial in

the January. 1897, Locomotive Engi-
neering.

We are now cutting back the edges on
the exhaust side of the valves where for-

mer practice favored a lapping over so as

to retain the exhaust. Formerly lead of

from 1-16 to i-io inch was given the

valves, regardless of the length of the
blade or other proportions; but we have
come to the adoption of a certain lead
which will give the best results in the
running positions of the valve gear, and
we give full gear lead no consideration,

except as a starting point for obtaining
proper lead in the running notches.

The link motion so common on Amer-
ican locomotives is very simple when
compared with the motions in extensive
use in Europe; but, in fact, its actions are
very complex, and not as thoroughly un-
derstood as might be expected after these

years of use. What were really supposed
to be disadvantages, such as the increas-

ing lead, etc., have proven to be of great-

est value. One can watch the valve mo-
tion of a Corliss or other type of station-

ary engine almost with fascination as it

responds to the demands of the load, yet

keeping up a constant rate of revolu-

tions.

Few have had the opportunity of watch-

ing the valve motion of a locomotive per-

form all its various functions. Just follow

with your mind's eye, if you please, and
note the action of a link motion in full

gear, imparting a long, slow stroke to the

valves; now think of the links being
raised so that the block is near the center

of the link. One would think, to watch a

link working in this position, that there

could be no regularity in the motion im-
parted by such an irregularly moving ob-

ject; but notice the valve stem, or listen

to the exhausts—if, indeed, you can dis-

tinguish them, for this motion is often

called upon to distribute the steam to pis-

tons traveling a thousand feet per min-
ute, cutting off the steam at quarter stroke,

perhaps. The steam ports are but par-

tially uncovered; but it is enough, and in

the fraction of a second the steam is in

and out again up the stack. Say we en-

counter a grade and the watchful engineer

drops the lever a notch. Instantly the valve

is given a little more travel, the ports are

a little more opened, more steam is ad-

mitted and the mean effective pressure in

the cylinder a little higher, therefore more
power is exerted. No matter what the

speed, the link will respond to the lever,

and although its motion is seemingly so

erratic, the valves travel true, and so dis-

tribute the almost vital forces which go
to make the locomotive almost a thing of

life.

But an engineer says, "How is it when
my engine gets lame?" .Alas! all engines

do not work as finely as the one I have

been thinking of, and if they do on the

start, the inevitable wear will in all proba-

bility in time bring about an unevenness

in the valve motion, producing lameness.

An engineer said to me, "My valves

need squaring up; it takes an extra notch

to make time on Colby Hill, and my coal

record will not stand it." It took a very

slight adjustment to correct the irregu-

larity and restore the desired efficiency.

The point of this tale is. that lame en-

gines are not coal-savers, and this is of

greater importance to the company than

to anyone else, and particularly so In these

days of pooled engines, when no one is

particularly interested in getting their best

performance. When engines are running

from 3.000 to 5.000 miles per month, it

would be a paying investment to have

valves squared up every month or two.

This can best be done with the indicator,

at a minimum cost of time and trouble,

and if systematically carried out. will re-

sult in great saving, give valuable infor-

mation and keep the power up to best

efficiency. It is now approved practice

with many roads to shop engines so soon
as they are incapable of doing very good
work, instead of waiting for them to actu-

ally fall down.
The boilers have changed more in ap-

pearance and proportion than any other

feature of our locomotives. The enor-

mous quantities of steam required for

modern train service, which includes not

only that for the engines, but for air

pumps, heating, and in some cases light-

ing of trains also, have produced the fine

types of boilers now in use. The firebox

now scorns the limitations of frames and
axles and leaps right over them, giving

grate areas that will burn coal at a fairly

economical rate per square foot.

Higher pressures have brought about

improved design in the seam riveting,

bracing and staying, and in the quality of

the material employed in the construction.

Extended wagon tops and large shells

have increased water and steam storage.

We can only say, however, that these

modifications have largely increased the

boiler capacity, while the efficiency on
the whole has not been greatly increased,

except in so far as the large fireboxes per-

mit a more perfect combustion in the box.

The relation of the volume of the box to

the enclosing area of heat-absorbing sur-

face will explain this. The ability to pro-

duce steam of higher pressure is of course

a gain, and the greater storage will often

show a gain by taking a train over a grade

which might otherwise reduce the rating

over a considerable distance.

The conclusion would therefore be, that

the locomotive engine of to-day owes to

the boiler whatever additional efficiency

can be claimed over its predecessors,

and for this reason it would be difficult

to bring many of the old-time engines up

to date with their present boilers. When
frames are heavy and machinery well de-

signed and of suitable size for the con-

templated duty, then a new boiler of

proper capacity will be a good investment.

The old ones need not necessarily be

scrapped; but even that should not stand

in the way if otherwise good engines have

to be forced in duty to a point where they

are badly deficient in steam. Steam is the

great desideratum, for a poor engine with

plenty of steam can get over the road,

while a good engine with insufficient

steam at a critical point may be the cause

of very expensive delays.

The introduction of the big 80 and 100

ton freight and passenger engines has

made necessary a revolution in wrecking

machinery, turntables and machines re-

quired for handling the boilers in the

shops. When one of the big new monster

engines leaves the track the cranes now in

use and the tackle that was sufficient to

move the smaller engines are entirely in-

adequate to the work of lifting the heavier

machines. The Pennsylvania has had to

provide larger cranes and stronger turn-

tables, and they are now preparing plans

for huge wrecking cranes which will be

sufficiently powerful to manipulate the

great locomotives that have recently come
into use.
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The Finland Locomotives.

We were unable to secure a photograph
of these engines in time for the last issue,

but as they are rather novel, we show two
views, one in the cab.

The other view needs little explanation,

but there are several features of the cab

arrangement that are different from our

practice.

There is a Pintsch light in the cab, the

bottom of the globe just being visible.

The gages are not of our pattern, and in

fact the only American fitting is the lubri-

cator, a Nathan. The flange joints, the

wheel on the reversing screw, etc., indi-

cate a foreign engine.

The throttle is also interesting. The
stem passes down through the stuffing

box shown, and has a young crank on

the end, in the sort of a box that is bolted

to the boiler. From this a rod runs to a

Pete was rather wrothy when he came
back, but he kept his temper to himself as

the night foreman asked him how she

went.

"Foine, Misther Jackson, foine. Niver

heard anything loike it. But, say, Misther

Jackson, if yez will jist fix the other tree

exhaust like that wan, the 'Wan ninety-

tree' will pull more cars than eny engine

on the road."

il i ^
Notes from Meadville—Drop Pits, Bor-

ing Mill Work, Drinking Water.

The Erie shops at Meadville have some
points of interest not common to railroad

shops in general, and a brief mention of

them will serve to show how attention to

small things may be productive of results

and tend to a smooth movement in the

aggregate. Of course, proper original de-

practically the whole length of the shop,

taking in all of the inner line of pits, and

requires several of the usual four-wheeled

carriages with rams, which are raised and

lowered by air. It is the most complete

drop arrangement to be found anywhere.

It is no longer an uncommon thing to

find a boring mill engaged on work that

never entered the brain of the designer of

the tool as among its possibilities as an

auxiliary to the planer, but in these shops

the mill stands easily first on many jobs

that have been considered strictly the

property of the planer. On plain surfaces

of work requiring sizing to thickness,

such as removing stock on the sides of

driving boxes, or wedges and shoes, the

tool has been made to give excellent re-

turns, because the table could be filled

with work, and the two tool heads be

brought into operation. The finishing cut

AaQ
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bell crank beneath the dome, and a rod

from this moves the throttle valve itself.

This was indicated in outline in the ele-

vation of the engine shown last month.

The Richmond Locomotive Works are

finishing up the last of the lot.

i i i
Setting His Valve.

The night foreman had been squaring

up the valves on the "193" for Peter Raf-

ferty, one of the best freight engineers on
the road; but, by some mistake—one of

those kind that nobody knows anything

about—she was worse than ever the next

morning.

Peter took her over the road with her

valves sawing off small cliunks of steam

in three out of the four exhausts, but the

fourth sounded like a bass drum coming
in on the chorus.

sign of a shop plant is the most important

factor in attaining such ends, but the

minor details cut a no mean figure.

In one particular the erecting shop

would attract the attention of the me-
chanic, by reason of its very novel ar-

rangement of tracks and pits, there being

a double line of these extending the length

of the shop, both under one roof, but hav-

ing a wall between, as though in two sepa-

rate shops, although the tracks are con-

tinuous from one pit to the other. The
advantages of such a system of pits for

stripping or putting on the finishing

touches to an engine are obvious enough
to not need enlarging on here.

The drop-pit question is solved in a

way that looks highly satisfactory to all

whose shop experience has included a

wide acquaintance with jacks in getting

an engine on the blocks. This drop runs

being started after the roughing cttt was
about half over the surface, the time to do
the job may be summed up in that re-

quired to rough out the work alone. The
continuous circular cut of the mill, as

against the reciprocating action of the

planer, explains the economy of the for-

mer over the latter.

Potable water is very often regarded as

a matter of small consequence in a rail-

road shop. We are all familiar with the

tub which was filled in the morning and
waited for the dry crowd to empty it.

while generally open to receive anything
dropping in its vicinity. Here the drink-

ing water is made cool by means of coils

of ^4-'nch pipe, which are simply a con-

tinuation of the water system: the coils

being placed in ice boxes under the shop
floor. The pipes are placed at inter\'als

through the shop, convenient to every-
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body, and giving a delightfully cool drink

to a parched palate. This must necessarily

be a time-saver in hot weather, since the

water is within easy reach of all. Master
Mechanic Donahue thinks it is as good a

thing as he has done.

g g g
Tabulated Axle Data.

The accompanying table of axle dimen-

sions of passenger train cars and tenders,

together with the type of car, capacity,

weight and the resulting fiber stresses at

center, hub and journal, furnishes infor-

mation that is an exceptional thing to find

in the average railroad drawing office.

The uses and value of such a table are

obvious to anyone that is interested in

axle design, since it shows at a glance

what the fiber stresses are when the axle

is new and also when the journal has

reached the limit of wear assigned to it.

In addition to this, a moment's time only

is required to determine what capacity of

lighter car an axle may be applied to for

further service, after having reached its

limit of wear in service under the original

car.

A table of this kind should not be a

rarity in a drawing office, even if time is

a factor in its make-up that is hard to get.

There are few but will concede that is a

good thing to have. This table, for want
of space, shows only the passenger equip-

ment, while the print from which the data

is derived shows the freight as well as pas-

senger. In the calculations, there is a cer-

tain percentage added to the capacity of

the car to provide for overloading, as will

be seen over the capacity column. The
calculations were made by Chief Drafts-

man Posson, of the Northern Pacific ma-
chinery department, who used Reuleaux
formula for finding the bending moments
and their resultant stresses.

i i i
Terminal Shop Notes.

The Terminal Railroad Association of

St. Louis is a sort of clearing-house in

the affairs of all the roads doing business

over the Eads Bridge, and is therefore an
organization wielding the greatest in-

fluence in handling freight entering and
leaving the city. As necessary factors in

the transaction of this business, an equip-

ment of forty-five six-wheel connected en-

gines is required, together with a shop
plant for the upkeep of the rolling stock

—

in fact, all the adjuncts going with the ma-
chinery department of a good-sized road.

From the appearance of the plant, it is at

once seen that the old story of small be-

ginnings and the failure to keep pace with

the demands of a growing business, would
place this shop in the list of those that

could not do work on economic lines.

This view is a natural one, when it is un-
derstood that, besides keeping up their

own equipment, the company does con-
siderable outside work for roads in St.

Louis which have only roundhouse facili-

ties for doing repairs. For these reasons.

ability of a no mean order is required in

the head of the department, and the power
shows that it is not suffering from want

of the right kind of attention.

In this shop a new use has been found

for compressed air. The steam hammer
in the blacksmith shop is run with it con-

stantly, and the same is also used in the

shop engine at times, when for any reason

it is desirable to do so. The shafting for

the wood-working tools is driven by an

electric motor. The air and electric ser-

vice of the company is among the best we
have seen, for the reason that the de-

mands made by the Union Station for

electricity and air make it imperative that

' H
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the plant should be first class in this re-

gard.

There is a project on foot at this time

to build and equip a plant in accord with

the requirements of the increased busi-

ness. Shop visits are never without in-

terest or results to the old-time shop

graduate, if he has not set up the obsolete

practice of his youth as an idol to worship

in these days when a good or poor shop

equipment bears such an intimate rela-

tion to profit and loss. A modern shop

with the present management behind it

would be a money-maker for the Terminal
Association, and the fact that they are

going to build shows they understand the

situation.

i s i
Flue Work on the Milwaukee Road.

The distortion of flue sheets due to

excessive rolling has never been thor-

oughly understood, we believe, and is not

now very clear to the average mechanic;
but it is no mystery to the Milwaukee
road at Dubuque, for they have on exhi-

bition at those shops an object lesson in

the shape of an old flue sheet which was
removed for the reason that the flue holes

more resembled the eye of the meek
Mongolian than a true circular form.

Some of these holes, by our measurement,

were 2 7-16 inches on the major axis by 2

inches on the short diameter. This elon-

gation of the hole was at an angle of about

45 degrees with the sheet, and the distor-

tion of the holes was continued in the

sheets at the sides and top, and caused

cracks to show at the unions where rigid-

ity prevented any further movement.
It required some sharp investigation to

assign a cause for this action, and numer-

ous experiments were necessary before

final satisfactory results were obtained.

The means taken were of the most in-

genious character, among which were the

scribing of concentric circles from the

center of the flue sheet before expanding

the flues, and noting the distortion after

expanding. It was found that the sheet

was S-16 inch longer in the vertical plane,

and 'A inch longer horizontally after ex-

panding the flues than before.

This was the information sought and

the cue for action in devising an expander

that would leave the flue sheet in its orig-

inal shape and without internal strains.

An expander roller with its center of a

smaller diameter than the ends, was found

to accomplish that result, and was dis-

covered to have the advantage of rolling

a flue to any degree of thinness without

altering the shape of the holes in the

least.

In the reduction of cost of flue repairs,

the improvement in shop methods of do-

ing the work is so markedly small and in-

expensive as compared with those in

which antiquated means are followed, witli

a resulting high price on the output, that

the query is a pertinent one as to why the

badge of drudgery should have continued

prominence and nudge system to the rear.

In this connection, and having a close

bearing on a cost in the near vicinity of

two cents per flue for the actual work done

on flues, which does not include removal

or replacing, may be mentioned the fact

that the heating is done in a forge that

has a wrought-iron screen hanging before

it, and which is kept wet and cool by a

perforated pipe, making one of the finest

humanitarian kinks ever devised for the

comfort of a shop man. The welding is

done on a revolving welder; but the third

roller has been applied to the machine by

General Foreman Miller, who has also

devised some ball-bearing swaging tools

for outside and inside of a flue—tools that

give marvellous results, measured by

speed and quality of the work.

^ s i
The Sand Blast on Tenders.

To obtain a proper foundation for the

priming coat of paint on locomotive ten-

whence it falls by gravity through a rub-

ber hose to a J4-i"ch P'Pe, which directs

the sand to its work. This pipe is con-

nected to a "T" which has a reduced air

nozzle passing by the opening of the hose,

on the ejector principle. By this means

the sand is prevented from cutting out

the hose, for the reason that the air pres-

sure carrying the abrasive against the

work cannot enter the hose, it being oper-

ative only through the horizontal iron

pipe extending from the "T" connection.

All sand used drops through the open

floor into a receiver below, from which it

is again elevated for further use.

An Air Hammer.

The prediction that compressed air had

a field practically limitless in the railroad

shop, was no idle one. In recent shop ex-

plorations we have found air utilized in

ways entirely new, and these channels

INTBRIOU OP CAB, FINLAND STATE RAIt-WAT.

ders. the sand blast is used by Superinten-

dent of Motive Power Quayle at the Chi-

cago shops of the Chicago & Northwest-

ern Railway. A small building dedicated

to this purpose has been erected between

the tank shop and paint shop, into which

the tender is placed after shopping, and is

then subjected to the sand blast, which

leaves a beautiful clean raw surface well

adapted to seize and hold any applied pig-

ment. The condition of the surface neces-

sitates immediate action with the brush,

else oxidation would leave the metal in as

b.id a condition as before cleaning.

The sand used for the cleaning opera-

tion is elevated by air to a reservoir lo-

cated on the roof of the building, from

open up another line of possibilities which

in time reveal others and assist in welding

the links of an endless chain. One in-

stance in point is that of an air hammer
in the blacksmith shop of the Chicago,

Rock Island & Pacific, at Chicago. This

hammer is the outcome of a need for a

way to jump broken frame jaws on, and

it does the job perfectly. An ordinary

wooden jib crane constitutes the frame

for the hammer, which is simply an air

cylinder rigidly fixed to the crane, with

the piston extending downward and fitted

at its lower end with a hammer head. On
work requiring considerable head room

and clearance at the floor, this hammer is

pronounced a good tiling.
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Fads and Fancies In Locomotive
Building—No. la.

We wind up our "freak" series with the

last, but not least, of these alleged im-

provements. This engine dates back sev-

eral years, but has had intermittent fever,

the last violent attack occurring about

a year ago. The scheme is not a new one

by any means, as men have been trying

to "get something for nothing" for cen-

turies, in mechanics as well as in finances.

The engine shown (for there have been

several built—more than falls to the lot of

most ideas as freaky as this) was said to

have been built for the South Jersey Rail-

road in September of last year. In reality,

Mr. Holman (or rather the stockholders)

paid for the engines, and the road men-
tioned merely gave permission for the

use of their name and tracks to enable the

engines to be run. Few roads would
even allow this privilege.

The engine had 20 by 26-inch cylinders

(rather large for a small road), 63'4-inch

drivers; total weight, including the whirli-

gig time-beaters under the drivers, 161,000

pounds.

Needless to say, they have not been

adopted by any of the leading roads, and
it will probably be an even race between

this and the Raub (shown last month) for

the prize of being the greatest freak.

i i S
Locomotives for Anthracite Coal.

The use of anthracite coal in locomo-

tives dates back more years than most

people imagine, and many of the early

e.xperiments are interesting. In 1833 Col.

Long tried it on his engine, "Black

Hawk," running on the Philadelphia &
Germantown Railroad, in competition

with "Old Ironsides," Baldwin's first en-

gine. Col. Long was very enthusiastic

over what appeared to him a success:

others saw it differently.

The next step of which we have record

is an engine by Eastwick & Harrison, the

"Samuel D. Ingham," on the Beaver

Meadow Railroad, in 1835. There was
nothing peculiar in this engine, and the

work required of it would not be con-

sidered satisfactory at this time. Another
step was taken by the same firm when
building an engine in 1839 for the Phila-

delphia & Reading Railroad, with a guar-

antee of using anthracite coal for fuel.

This engine (Gowan & Marx) had an
unprecedented length of firebox. It was

5 feet long, and the rear driving axle was
placed under it. The boiler was of the

"Bury" pattern. This engine's record is

wonderful for efficiency. It had a jet of

live steam in stack to help the draft when
standing, and is believed to be the first

blower used on locomotives.

The next advance we find is in 1847 by
Ross Winans,, with his "camel" engines,

four of which were placed upon the Phila-

delphia & Reading Railroad, with the

firebox 5 feet long and 354 feet wide,

placed entirely behind the wheels. The
engines proved beyond a doubt that the

coal traffic of that road could be handled

with anthracite coal for fuel. The only

change made in this type of engine was
that the later engines had longer fire-

bo.xes until they reached the length of 7^
feet. The last engines were free steamers.

In 1852 we find Mr. Milholland patent-

ing a boiler for anthracite coal of nearly

the same form as the Ross Winans'

"camel," except he uses two sets of flues,

and a combustion chamber in the central

part of boiler, but after a dozen or so were

built the use of the combustion chamber
was abandoned.

In 1853 M. W. Baldwin & Co. built for

the Mine Hill Railroad an eight-wheel

coupled engine and made a shallow fire-

box, and extended it back over the rear

driving axles. This firebox was 71/2 feet

long by 3 feet wide. The outside of this

boiler was of usual form, having a wagon
top practically the same as now in use.

This seems to be the first that is called

the long firebox.

Zerah Colburn in 1854 designed some
engines for the D., L. & W. R. R. for an-

thracite coal, and, to get the grate area

needed, the firebox was placed entirely

behind the rear drivers and extended out

to 7^ feet in width. They were originally

414 feet long, and were finally lengthened

to 6 feet. These engines were fair steam-

ers, but were unsteady and hard on the

roadway on account of short wheel-base

and long overhang at each end.

In 1856 L. Phleger patented a boiler

which had water tables, combustion cham-
bers, water bars for grates, and which ex-

tended over rear driving axles. It was a

fair steamer, but the cause of its death was
the complication of "good" features.

Danforth, Cooke & Co., in 1857 built

two engines for the D., L. & W. R. R.,

using the Colburn firebox, but lengthen-

ing out cylinder part of boiler and plac-

ing a four-wheel truck in front of drivers.

This made a steady running engine, easy

on roadway, and had only one weak point,

and that was the coupling of engine to the

tender. This was the same as used by
Winans and all of the overhung firebox

engines. For freight traffic these engines

were excellent. We find that in the latter

part of the same year (1857) Millhol-

land brought out his new type of passen-

ger engine, "Vera Cruz," using anthracite

coal. This had a shallow firebox, brought

back over rear driving axle, making it 7

feet long and 3^ feet wide, resting it on
top of frame, which was made sloping

from rear pedestal towards the front one,

the first "toboggan" frame on record.

Water tubes were used for grates, and
were connected direct to water space of

firebox. This engine proved entirely suc-

cessful, and there were many made of its

class, of which some are yet doing good
service.

In 1859 we find Mr. Cooke of the D., L.

& W. R. R., with his "Ontario." It was
a standard wood-burning engine, Roger,
ten-wheeler, 17x24. wheels 4'^ feet in

diameter. The firebox was cut off at the

bottom and extended back into the cab,

which was allowed to remain as it was on
the engine while burning wood. The rear

axle was under firebox same as on the Mine
Hill engine in 1853. This change brought

the coal burner to look much like a wood-
burning engine, which had much to do in

removing the prejudice of engineers

against running them. This engine is

practically the anthracite coal burner of

to-day, and for a long time there did not

appear to be any improvement in burn-

ing coal on the locomotive. There were

changes, to be sure, but they were not all

improvements.

In 1877 Mr. Wooten, of the Philadelphia

& Reading Railroad, adopted the method,

long used in France, of having wide fire-

boxes and placing them over the driving

wheels, for the purpose of burning a poor

grade of coal, which has been done, even

if it was not economical to do it. By
making the firebox very shallow and rais-

ing the boiler high above the frame, it

was possible to get from 80 to 84 feet of

grate surface, which has proved far more
than was economical where ordinary fuel

was used.

^ @ i
Oil Devices at Hornellsvllle.

The use of gasoline has barely become
well established in shop practice in such

work requiring an intense heat, as put-

ting on or removing tires, when a com-
petitorappears in the form of crudepetrol-

eum. The apparatus designed by Master

Mechanic Weiss at Hornellsville, on the

Erie road, is of the simplest character, but

very complete. There are two pits built

into the mason work, of a width to take in

the widest tires, and of a depth that will

allow the axles of the smallest drivers to

clear the ground when the wheels are let

down in place. Two oil pipes with nozzles

placed to direct the spray up and around
the tread of the tires, and a sheet-iron

hood over the latter, constitute the fit-

tings going with the device. Of course

there is an air jet used with it, and it

makes an intense heat. A gallows frame

of channels has been erected over these

tire pits, and an air lift traversing the

frame makes the removing or applying of

tires an easy and quick job. Oil is being

largely used in these shops in furnace

work, and its application to tire heating

was a natural one.

The International Correspondejice

School, of Scranton, Pa., have sent out

a booklet regarding their course of tele-

phony. It is expected that the course

will be of much value to engineers, as it

gives instruction in both the theory of the

telephone and in practical work of instal-

lation of complete systems. It will enable

any engineer to make estimates for, and

superintend the construction of any tele-

phone plant. Those interested should

send for this little book.
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Mountain Railroading.

One of.our subscribers, Mr. W. J. Han-
nan, of Boulder, Colorado, has favored

us with some very interesting views along
the line of the road he runs on, which will

particularly interest railroad men in other

sections of the country.

The Colorado & Northwestern—aptly

called the Switzerland trail of America

—

runs (29 miles north of Denver) between
Boulder and Ward, Colorado, a distance

of 26 miles, and is everywhere graced with

wild and magnificent scenery. Mr. Han-
iian has favored us with a view of his en-

gine and train, and for a 3-foot gage en-

gine it shows up very well. The cylinders

are 16 by 20 inches, steam pressure is 180

pounds, and the engine alone weighs 47
tons. It can haul five loaded 40,000-

pounds cars up a 4.8 per cent, grade (253^^
feet per mile), and they have a good many
40-degree curves as well. There is a climb
of 3,000 feet in 17 miles, which is some-
what different from railroading on the

plains.

Scenery such as is found here must be
^een to be fully appreciated, but an idea

can be obtained from the views shown
with this.

The rocky nature of the country can be

seen from the picture of Goat Rock, in

Boulder Canon, showing the railroad

around the base of the rock and the irriga-

tion ditch and tunnel high up on the rock

above. There are plenty of engineering

ieats to be found in places like this.

One of the sharp curves—we might al

most say "kinks" and not be very much
out of the way—is seen in the ne.Nt view,

and a general view of the surrounding
hills obtained at the same time.

The other view of the road and sur-

rounding country is also interesting, as it

gives a varied bit of landscape, with the

stream in the ravine, the mountains in the

distance, and the road 'winding up the

mountain on the left.

Those unaccustomed to mountain rail-

roading find much to wonder at in the

planning and the building of such roads

as this, which go up and still further up
by varied windings and turnings, taking

advantage of every natural formation, and
where Nature has refused to assist, by
carrying the work on in spite of her. Such
railroads command the admiration of the

engineers in every part of the world.

A Difference In Men.

One of our friends, who is devoting
considerable tiriie to the history of early

locomotives, tol^'us of a peculiar experi-

ence the other day. He had obtained,

through the courtesy of an old engineer,

a drawing of the old "Orange," of the

Morris & Essex Railroad, now a division

of the Delaware, Lackawanna & Western
road. This engineer had spent many hours

on the drawing, and yet it was freely given

from a love of railway matters and an in-

terest in its history.

This engineer referred our friend to a

man who was formerly master mechanic
of this road, for data concerning some of

the details and the exact date of its going
into service on the road. This man is now
a lawyer, and we are not sure whether
this has affected his nature or whether he

was always so, but imagine the surprise

on being informed that the desired infor-

mation would be given lor a consultation

fee of $25.

The contrast between the engineer and

the lawyer is worth noting.

i i @
How Jake Pulled a Big Train.

Jake Schmitberger was one of the best

runners on the road, and he hadn't tried

hard many a time before mit only sixty

or sixty-two cars. I vaits till I got er

train vot bulled eazy pefore I try der hill

mit von big load."

Probably he worked the "Brown" a

little harder than usual, but there's a big

difference in the way different trains pull

Two prominent roads, namely, the Chi-

cago and Northwestern and the Erie, have

issued orders to trainmen to extend ever\

courtesy possible to returning soldiers or

sailors who may lack funds wherewith

to reach their homes. This includes every

thing looking to the comfort of the men.

including food and transportation for

those unable to pay. We hardly think

GREAT ROCK. I'.ori.MOK

to pull the biggest train when the rest of

the boys were trying to make records.

His engine was a fair steamer, but didn't

hold an enviable record with the boys.

All the rest were pulling sixty-five to

seventy cars at times (si.xty was the reg-

ular train), but Jake didn't seem to notice

it. One day, however, he startled all

hands by pulling seventy-five cars up the

hill, more than any of them, and every-

body wanted to know how he did it. But
Jake looked wise and said nothing. He
told some of his friends, however, "dot
der 'Shames Prown' had pulled sliust as

that any who have, by the fortunes of war.

been obliged to accept the generous as-

sistance of these corporations, will ever

refer to them as "soulless." It is a hand-

some thing for the roads to do, and

should be heralded the world over.

The Meadville Vise Company, Mead-
ville. Pa., are sending out a catalog of

Barretts horizontal cylinder boring ma
chines. These seem to be well adapted

for this work, and are spoken very highly

of by those using them.
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BurniiiK Soft Coal Without Smoke.
BY ANGUS SINCLAIR.

When you tell the ordinary engineman
that it is possible to burn bituminous coal

in the firebox of a locomotive without

causing the emission of black smoke from
the smoke-stack, he looks upon you as a

crank or a theorist, and promptly replies

that it cannot be done. The reason why
the engineman in America believes that

black smoke is a necessary result of the

burning of soft coal is because he has

never had a practical demonstration of

the burning of soft coal without causing

a smoke nuisance. The enginemen on
many railroads have seen in books and

pampiilets descriptions of how bituminous

coal could be burned in locomotive fire-

boxes witiiout causing smoke, but they

an enthusiast on the subject that he was
prepared to take the scoop and show the

fireman how it could be done. He got

permission to ride on the B., C. R. & N.
engines and soon convinced several of

the enginemen that smokeless firing was
practicable.

Mr. Williams made up his mind that

the system should be tried and as a

preliminary he called into his office a

dozen of the best engineers and firemen

and explained what he wanted them to try.

The esprit de corps of the road is unparal-

leled, so far as our experience goes, and
the menwillinglyagreed to try it, although

most of them asserted that it could not be

done. However, they all started out faith-

fully to give the new system a fair trial,

and to the astonishment of those most

heavy ten-wheeler, and the running con-

ditions were to get to the end of the divi-

sion as quickly as possible. At first I sat

in the cupola of the way-car, which gave

an excellent vantage point from which to

watch not only the engine pulling the

train, but all others that we passed or met.

Then I rode on the engine and watched

how the firing was done. It was an old

story to the writer, for he had been ac-

customed to the same system of firing in

Scotland thirty years ago. But ancient

practices with tiny engines had been in

this case extended to our modern mon-
sters, and the results were the same,

smokeless firing.

The road is undulating, with fairly

heavy up and down grades—the worst

conditions for smokeless firing—but the

SCENE ON THE COLOKADO & NORTHWESTERN RAILWAY.

regarded the information as impracticable

theories worked out by men who know
nothing about the real work of firing lo-

comotives.

About a year ago Mr. Robert Williams,

general superintendent of the Burlington,

Cedar Rapids & Northern Railway, be-

came impressed with the necessity for re-

ducing the smoke nuisance which made
traveling in passenger trains a disagree-

able ordeal. He determined to attempt

some kind of remedy. One of his ac-

quaintances was Mr. Richard Newsam,
of Peoria, III., a coal mine owner, who
had become an enthusiast about the

proper means of firing furnaces of all

kinds, locomtive fireboxes among them.

Mr. Newsam insisted that the smoke nuis-

ance could be entirely abated if what is

known as the single-shovelful method of

firing should be adopted. He was such

concerned, it proved a decided success

from the beginning.

We are not dealing with theories; we
intend to describe the practices of loco-

motive firing as we have found them, and

the conditions on the Burlington, Cedar

Rapids & Northern Railway ought to

serve as an object lesson to the whole

continent.

The writer, who worked for several

years as a locomotive fireman, and longer

years as a locomotive engineer, and was

employed on the Burlington, Cedar

Rapids & Northern for seven years, was

invited by Mr. Williams to come out to

Cedar Rapids and witness the effect of the

improved methods of firing. On the

morning of my arrival we went out over

a division on a heavy, fast freight train.

The speed was limited merely by the ca-

pacity of the locomotive, which was a

physical drawbacks did not seem to de-

feat the men who were working to oper-

ate the locomotives without the emission

of smoke.

We went to the end of a division the

first day on a freight train, as noted, and

returned on a heavy, fast passenger train

alter darkness had descended over the

woods and prairies of Iowa. The writer

rode on this engine, which had six cars

and was making up time. The process

known as "hammering her" was followed,

and she went up grade about as fast as

the power capacity of the cylinders was

w'ortli. My business was to watch for

sparks, and the verdict rendered was that

this system provided the best spark-

arresting appliances I had ever seen. It

left the sparks in the firebox, the place

they belong to.

Next dav we went on another division.
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going on a passenger train and returning

on a fast stock train. In our two days'

outings we saw all sorts of locomotives

doing work. There were work engines

pulling earth out of cuttings where grade

reductions were going on; there were

switching engines pulling long and short

lines of cars in yards; there were freight

engines with heavy and light trains, and

there were passenger engines with trains

fast and slow, local and express. In all

the two days' outing the writer was either

in the cupola of a way-car or in some

other place where the best possible view

was to be obtained of the various engines;

and there was no more smoke to be seen

anywhere than there would have been had

the engines been burning anthracite coal

or coke. The evidences of perfect firing

were so complete that the results were

work of coal-throwing to do, and he and

the engineer are acting together to pro-

duce satisfactory results.

The officials of the road are doing all

in their power to make it as pleasant as

possible for the men working out this

method of firing, and every encourage-

ment is given to persevere in the good

work. They are putting bell-ringers upon

all the engines to relieve the firemen from

that duty, and they are putting a low seat

in the cab so that the fireman may rest

between shovelfuls.

While riding on the engines, I found

that the coal was all broken to small

lumps and that the firemen kept up the

necessary supply of fuel in the firebo.K by

putting in a single shovelful at a time.

When the engine with a long freight train

was pulling hard on a long grade, the coal

There were no special smoke-prevent-

ing appliances used to aid in producing

the wonderful results described. The en-

gines all had a brick arch, but no means

were employed to admit air above the

fire. A few days later I rode on passenger

engines on the Toledo, Peoria & Western

tliat had no brick arches, and they made
no more smoke than those on the Bur-

lington, Cedar Rapids & Northern. They

were also fired on the one-shovelful sys-

tem, Mr. Newsam having shown the fire-

men how to do it.

In getting the improved system made a

success, Mr. Williams was greatly helped

by the hearty co-operation of Mr. R. W.
Bushnell, master mechanic, by the ener-

getic labors of Mr. J. H. Burns, assistant

master mechanic, and by nearly all the

officials and enginemen on the road. Mr.

ONE OF THE CURVES, COLORADO & NORTHWESTERN RAILWAY.

simply wonderful. The officials and en-

ginemen say that they are going to do a

little better when they get more experi-

ence with the new system, but I could not

see where it could be improved.

The practical results of the improved

system of firing are that passenger trains

can be run comfortably with the win-

dows open. The company is going to

save this year nearly one-sixth of the

money paid for fuel last year, and they

have done a heavier business than they

ever did before. The engines steam much
more freely than they did under the sys-

tem of heavy intermittent firing: the nuis-

ance of leaky tubes has almost ceased;

there is no filling up of smoke-boxes with

cinders, and there has been a decided re-

duction in the work of the boilermaker.

Last, but not least, the fireman has less

thrown into the firebox averaged five

shovelfuls per mile, each containing about

i8 pounds of coal, which was go pounds

to the mile. On the level it was about five

shovelfuls for every two miles. The fire

always looked clear and bright and all the

engines steamed admirably. The engineer

always filled up the boiler well going into

a station, and then shut off the injector

for a few minutes in starting, to let the

fireman make up a good fire. As soon as

the train was going the engineer hooked
up the engine as far as he could to avoid

tearing the fresh fire to pieces. When the

engine was running for a grade a fairly

heavy fire was gradually put upon the

grates, and it was maintained during the

heavy pull; but was made up by single

shovelfuls, or, at most, two shovelfuls at

one time.

Williams asked several of them to write a

letter telling what they thought about the

new system of firing, and I shall let them
tell the rest of the story:

Mr. Williams wrote: "From January i,

1898, to October i, 1898, we have used

104,361 tons of coal, as compared with

114,887 tons for the same period of a year

ago, making a decrease for the nine

months of 1S98 of 10,526 tons. Our train

mileage for the same period of 1898 was

2,291,033; for 1897, 2,201,381; an increase

of 89,652 miles in 1898. While we have no

figures bearing upon the tonnage of

trains, yet it is safe to say that our

trains this year are heavier than those of

1897.

"I think tliat this saving, which appears

to me to be remarkable, has been brought

about by demanding long runs to the tank
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«{ coal, a thorough inspection of our coal,

more attention to the weighing, the new
system of coal reports, by which we check

eur coal into and out of coaling stations,

and the new style of firing. It is impos-

sible to determine what proportion of the

saving has been brought about by the new
system of firing, but I judge that 75 per

cent, can be credited to it.

"Our coal is obtained from Iowa and
Illinois in about equal proportions. The
Iowa coal contains sulphur, stone, un-

formed coal and bone. These impurities

we aim to eliminate by careful inspection.

The Illinois coal is the lowest priced coal

in the Peoria district. It is comparatively

free from impurities, and slightly excels

the Iowa coal when the impurities as

above are removed. The same style of

ends were examined and the appliances

therein tested, to ascertain whether they

were defective. Many times changes were

made and old appliances removed from

the front ends and new types put in, with

the purpose of improving the steaming

qualities of the engine. Now it is a rare

thing to find a report on the work book,

or from the transportation department,

of engines not steaming or failure on the

road due to that cause. Our men are be-

coming more interested, as they see the

great results achieved from their past

efforts. I feel, and so do the better class

of engineers and firemen, that the present

system is the proper one."

Mr. J. C. Tindall, engineer, wrote: "I

find from my experience that an engine

can be fired with one and two shovels of

three hours and twenty minutes; eleven

stops.

"My engine is an eight-wheel 18 x 24-

inch, carrying 160 pounds steam pressure.

The run from Cedar Rapids to West Lib-

erty on train No. 6 is our heaviest train,

and this with the balance of my run is

fired with from one to two shovels of coal

at a time, never to exceed two shovels. I

consume from 4^ to s'A tons of coal in

making the above two runs of 196 miles."

Mr. Fred. McArdle, an engineer, wrote;

"Speaking from an engineer's standpoint,

I consider this method of firing a decided

success in every respect, for the reason

that it has brought about a great saving

in coal; also, it has demonstrated to us

that it is much less labor for the fireman

and more pleasant for the engineer. The
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firing obtains with both coals, and our

enginemen recognize no difference when
using them.

"You have asked for certain letters

which our officers and employes have

written at my request upon the subject of

the new style of firing, and I will request

you to make such use of these letters as

you deem best.

"I believe, while we have accomplished

a great deal, that we have not obtained

perfection, and that our continued efforts

along the lines now in effect will ter-

minate in better results than those you

have witnessed while you have been

with us."

Mr. J. H. Burns, traveling engineer,

wrote: "Formerly I have had report after

report of engines not steaming; these

were acted upon when received; front

coal and kept hot and avoid the unneces-

sary black smoke and popping off of en-

gines, if the required interest is taken by

the engineer and fireman.

"I make a great deal better mileage

under the new method, with the same en-

gine, that I did under the old method,

and recommend the new method to be a

great deal better than the old way of fir-

ing.

"My run is train No. 6. with from nine

to twelve cars, from Cedar Rapids to West
Liberty, a distance of thirty-seven miles;

.schedule time one hour (I usually make it

in fifty minutes) ; and from West Liberty

to Burlington, sixty-one miles, five cars,

schedule one hour and fifty-five minutes,

with stops every five miles. I return to

Cedar Rapids on train No. 5: distance

ninety-eight miles: five cars; schedule

engine is not popping off continuously

while standing at stations. The cab and

train are not smothered in dense black

smoke from the time engine is shut off

until the train is again started.

"Prior to the time that our method of

light firing was adopted, we were firing

our passenger engines with three to five

shovels of coal to a fire; at the present

time we are firing the same engines with

one shovel of coal to a fire, and at no

time do we exceed two shovels to a fire,

and they are used only when starting

trains away from stations and going over

heavy grades. Under the old method of

firing, all passenger engines were obliged

to take coal at intermediate coaling sta-

tions; but at the present time the same en-

gines are running from 155 to 250 miles

without taking coal. Taking all things
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into consideration, we save from 2 to 3'/i

tons of coal on round trips. The size of

trains above mentioned is from three to

six coaches; engines from 15 x 24-inch to

17 X 24-inch.

"Through freight engines on all divi-

sions are 18 x 24-inch, six-wheel con-

nected, and they are fired with one and
two shovels to a fire; and it is a very rare

thing to see them throwing out black

smoke while running between stations,

unless it be when train is toiling very

slowly over heavy grade. These engines

are running from 96 to 105 miles with one

tank of coal. With freight trains we are

saving from 2 to 4 tons of coal on a round

trip. Our trains will average about thirty

loads each way over the divisions.

"To make a success of light firing, it is

necessary for engineers and firemen to

work together. The fireman should carry

a clean, light fire, keeping the fire thin

enough for plenty of air to be admitted

for combustion. This he cannot do if his

engineer, in starting, allows his lever to

remain at full stroke for a quarter of a

mile or more before he begins to cut it

back. Under such conditions, the fire-

man with a light fire would have very little

fire left in his box by the time the train

had moved half its length. Where the

engine is fired lightly and the fire is light

and level in the box, the engineer must be

very careful when pulling out of stations;

he should also be careful when dropping

his engine on heavy grades. He should

commence in time, and drop his lever

gradually. This enables the fireman to

carry a light fire at all times, and we must

admit that there is nothing so beneficial

or so economical on fuel as a clean, low,

level fire. Not only should the fire be at-

tended to carefully, but the water should

be attended to, just as closely as the fire.

The boiler should have a good supply of

water before starting out, allowing the

fireman time enough to build his fire and

get it in good condition before the inject-

tor is put at work. If the water is low in

the boiler when starting out, the injector

must be put to work at once; the fireman

has not had time to get his fire burning

well, and the result is that the fire is

forced for the first few miles, and prob-

ably spoiled for the balance of the trip.

"In speaking of firing the old way, I

would say that when we were taught to

fire an engine, we were taught to put a

shovelful of coal in each corner of the box
and one or two down in the center; and I

will venture to say that nine firemen out

of every ten were taught to fire in the same
manner. That system of firing was a mis-

take, although it has been practiced here

for many years; but it has been demon-
strated to us within the past few months
that the same engines can be fired suc-

cessfully with one and two shovels of coal

at a time. I have not been on the fire-

man's list for the past ten or twelve years,

but am willing to admit that there

have been thousands of tons of coal

wasted by enginemen firing too heavily

and the careless management of engines

in their charge."

Mr. Simon Cameron, an engineer,

wrote; "Under the old way, on my run of

207 miles the engine would always lag

for steam on the last 60 or 70 miles, from
the fire being clinkered and the firebox be-

ing so full from heavy firing; but under
the new system the engine does just as

well the last mile as she does the first,

and if we were compelled to return right

away, I would not be afraid to start back
without cleaning the fire, and have engine

to steam all right all the way back. I

never fail to look in the firebox at the

end of the run, and I must say, with but

one or two exceptions, there were no
clinkers, and the fire would not be more
than 6 inches deep. On our return trip,

the run is from Estherville to West Lib-

erty and return to Cedar Rapids, with three

hours of dead time at West Liberty, mak-
ing mileage of 290; and the engine steams

just as good the last mile as the first 50

miles. Sometimes if the fire dies very

low at West Liberty, the fireman cleans

off the dump grate, and when we arrive

at Cedar Rapids the fire is all right to go
through to Estherville, if the engine was

needed to go through. In regard to black

smoke, we have some, but you might

say that it is almost a thing of the past.

"When I was assigned to this run, one

year ago, the regular train was three cars,

and at the present time it is five, and the

time has been shortened until it is one of

the hardest runs on the road, except one.

This I know by having the experience on

them all. At times the coal has not been

the best; but I have never seen the time

but what the engines were hot, and we
have had three dififerent engines on the

run. And another thing I have noticed

by observing the work book—you don't

see one engine reported 'Not steaming'

under the new way, to ten under the old

way of firing."

Wm. McMullen, engineer, writes: "We
will take a three-car passenger run of 125

miles. In the old way of firing, it was im-

possible to pass intermediate coaling sta-

tions without taking coal, and on the

round trip it would take from 7 to 9 tons

of coal. The fireman would fire the en-

gine with from three to five shovels of

coal at a fire, making one continual

stream of black smoke. In the new way,

on the same run, we do not take coal on

the round trip of 250 miles, and use from

4 to 6 tons. The fireman fires the engine

with one shovel of coal, and it is a very

rare thing to see any black smoke. Being
in all kinds of service and handling all

kinds of trains, I will say something in

regard to the day trains on the main line.

Engine, 18 x 24-inch, pulling five and six

cars on a run of 155 miles, with a schedule

of about 30 miles per hour, and with

twenty-six stops. In the old way of fir-

ing, we would take from 10 to 12 tons on
this round trip. The fireman shoveled

not less than four scoops at a time. Un-
der the new system we make round trip

without taking coal only at Albert Lea

and Cedar Rapids, thus saving time by

running intermediate coaling stations. We
now take from 8 to 10 tons of coal in mak-

ing 310 miles.

"In regard to the freight trains: On our

through runs, using an 18 x 24-inch ten-

wheel engine, with the old way of firing

we would take coal at all intermediate

coaling stations. The fireman would use

from four to eight shovels of coal at a fire;

but under the new method of firing we
take coal only every 100 miles, and the

firemen are firing the same engine, with

similar trains, with one and two shovels of

coal, and are saving on an average of from

2 to 3 tons of coal per round trip of 310

miles."

Mr. Henry Raps, foreman boilermaker.

whose articles on "Boiler Construction"

are familiar to our readers, wrote: "The

most noticeable improvements brought

about by the new method of firing are:

The freer steaming of engines; the longer

life and more uniform wear of brick

arches; the decrease in the number oi

burned and broken grates; the decrease

in the number of bent and broken ash-

pan dampers and their fastenings; the

fewer number of stopped-up flues; the

longer life of nettings and stacks; the total

absence of burned smoke arches and ex-

tensions, and the non-accumulation of

cinders in front end.

"A comparison has been made between

the first eight months of 1897 and the first

eight months of 1898; the two periods will

be referred to as '97 and '98.

"During '97 and previous to that time,

the words 'Eng. don't steam' were placed

upon the work book from two to four

times a day, usually resulting in changing

the nozzle, stack or deflector; during '98

the report has been made from one to two

times a month.

"On account of the fires being lighter

now than formerly, less ash and cinder

accumulate on the grate, resulting in the

openings in the grates being free from

cinders.

"As a smaller amount of coal is thrown

into fireboxes now than formerly, and as

a smaller proportion of it finds its way

out of the stack in the form of cinders, it

follows that fewer cinders strike the brick

arch.

"On account of fires not being so thick

as formerly, there is. not as much liability

to throw coal against the arch. As there

is less fire to clean out at the end of a trip,

there is less danger of the arch being

struck by the clinker bar. For these rea-

sons brick arches last longer now than

formerly.

"During '97 fifty-one brick arches were

applied to locomtives: the average mile-

age per arch was 7,863. During '98 144

arches were applied, forty-five of which

have been replaced; the remaining ninety-

nine are still intact.

"The forty-five arches have made an

average of 9,703 miles each. The average

cost, including maintenance, of one arch
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for '97 was $6.41; an average cost of

8 15-100 cents per 100 miles. The average

cost, including maintenance, of one arch

for '98 was $4.61; an average of 475-100

cents per 100 miles; efifecting a saving of

$81 on the forty-iive arches replaced in

'98, and $259 on the total number of

arches put in.

"On account of the heavy fires for-

merly carried, and the consequent heavy

clinkers, grates were frequently broken

when fires were cleaned. The total ex-

pense of replacing broken and burned

grates in '97 was $91.56; for '98 the ex-

pense was $44.30, a saving of $47.26 for

•98.

"Before the new method of firing was

adopted, large clinkers were invariably

formed on the grates, becoming so hard

in cooling that it was almost impossible

to break them with the clinker bar; as a

rule they were forced through the end of

pan, eventually breaking the front damper

and its fastenings. The expense of repairs

on the work book. It usually resulted in

front end being opened and adjusting

deflector.

"These are the more important im-

provements brought about by the new
method of firing. Those of minor im-

portance are the non-accumulation of cin-

ders in netting, causing delays while clean-

ing on the road, and occasionally resuU-

ing in the loss of hand-hole lid.

"There is now scarcely any occasion for

opening cinder-hopper, which formerly

resulted in a leaky joint, and eventually

in a burned front end and a cracked hop-

per.

"The front damper rods also made their

share of trouble. On account of the damp-
ers being bent, they were hard to operate;

sometimes resulting in a broken damper
rod.

. "These are the direct results of the new
method of firing, as no change has been

made in any part of the engines from

their former equipment, except that all

of coal per train mile will aggregate a

large sum at the end of the year.

"I am satisfied this saving is being made
now by increased care and skill in firing,

and it has, no doubt, resulted in a large

saving. Owing to the fact that it is such

a comparatively short time since we
adopted the new system of firing, and that

we have received such good results, I

think the engineers and firemen, who have

co-operated with us in carrying out our

instructions and in making the new sys-

tem of firing a success, are deserving of a

great deal of praise."

i i i
New York Railroad Club.

The annual meeting of the New York
Railroad Club for the election of officers

was held on the evening of November
17th, with a packed attendance. The offi-

cial roster for 1899 is as follows: President,

H. H. Vreeland; first vice-president. C.

M. Mendenhall; second vice-president.
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on this account in '97 amounted to $23.40;

for '98 the expense amounted to $8.20, a

saving of $15.20.

"The difference in the number of flues

stopped up is almost incredible; formerly

there were fifteen to thirty, now there are

five to ten—oftencr the former number.

"The expense of replacing nettings dur-

ing '97 was $61.32; for '98 the expense was

$33.11, a saving of $28.21. The number of

stacks renewed in '97 was twenty-six, at a

cost $5.23 each; in '98 the number was
fifteen—a reduction in this item of ex-

pense of $57.53-

"Compared with '98, considerable ex-

pense was made in '97 by front ends heat-

ing, causing the sheets to bulge and crack.

During '98 there has been no trouble of

this kind whatever. As no record has

been kept of this item of expense, the

exact amount saved cannot be given.

Fifty dollars is a fair estimate.

"Probably the greatest proportion of

expense incurred by the accumulation of

cinders in front end was that caused by

delays on the road. The report, 'Front

end fills up,' is now a very scarce thing

engines are now equipped with a brick

arch,"

Mr. O. H. McCarty, train master, wrote:

"One of the principal features of the

new system of firing is, that we are now
running our passenger trains over our

lines with doors, windows and ventilators

open, and are not troubled with black

smoke, which has been declared to be in-

jurious and a nuisance to the public, and

also ruinous to the appearance of depots

and other buildings; it also represents a

waste of fuel.

"The same improvement has been made
with engines on our freight trains. Hav-

ing no black smoke makes it much pleas-

anter for all concerned, but more espe-

cially for the brakemen to get out on top

and perform their duties, and also lessens

the danger. It is a well-known fact that

in the old system you would notice large

volumes of black smoke pouring out of

the smoke-stacks of our engines when
running into or standing .it a station. I

am pleased to say this has apparently all

been done away with. We all understand

that even the saving of one to two scoops

S. Higgins; third vice-president, D. B.

McCoy; treasurer, C. A. Smith; Execu-

tive Committee, W. W. Snow, G. W.
West, A. E. Mitchell; Finance Commit-
tee, R. M. Dixon, D. M. Brady, C. S.

Henry.

A treat was enjoyed by those in attend-

ance, in listening to a lecture by M. N.

Forney, entitled, "A Talk to Railway

Men and Supply Men on Character and

Conduct." This talk was replete with the

bright and good things for which every-

thing flowing off the end of the pen of that

distinguished author is noted. It is note-

worthy that C. A. Smith, the veteran mas-

ter car builder, and W. W. Snow, of wheel

fame, are the only surviving original

members of the New York Railroad Club.

The confidence of the club in these two
members is shown by their repeated re-

turn to the treasurer's office and the Exec-

utive Committee, respectively. If that

old saw, "A woman is as old as she looks,

and a man is as old as he feels," has any-

thing in it, these club stand-bys will be on

deck to counsel the next generation of

club members.
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Hractical Letters from Practical iVien.

All letters in this Department must have 7iame of author attached.

Piston Valves.
Editors:

Although piston valves may be bal-

anced—probably are—the friction is there

all the same, and the engines handle hard

in many cases. The reason is not hard to

find, as the steam gets under the rings and

forces them against the valve chamber.

.\side from this difficulty, which is not

without a remedy, there is little against

the piston valve except its weight.

There is another feature, however, that

is claiming attention, and that is the higher

mean effective pressure in the cylinder

due to straighter ports from valve to cyl-

inder. Allowing this to be the case, and

the same effect can be obtained by using

a long slide valve, balanced at each end,

or using two separate valves on the same
valve rod, as has been done many times,

and as some stationary builders do to-

day. James Milholland tried it on his

famous "Illinois" in 1852, but did not find

the difference worth the extra expense.

and several others have had a similar ex-

perience.

There is no denying the advantage of

direct ports; the only question is. How
much can we afford to pay for them in the

way of weight, friction and expense of

valve? I haven't changed my mind re-

garding a practically solid valve since the

letter on page 379 of the August issue.

R. E. Marks.
Camden, N. J.

Keying up Main Rod.
Editors:

There has been a little discussion on
this point in your columns, and I must
agree with Orange Pound in nearly every-

thing.

In giving a rule it is best to give one
that is always right, if possible, instead of

one that may be right in some cases, but

is not likely to be in any. I go so far as to

say a rod should never he keyed up on the

center, and will give my reasons.

Even with a pin perfectly round, it is

not right, because unless the valve has no
lead, there will be a pressure one way
or the other on the pin, and the en-

'gineer is pretty sure to either key too

much or too little, according to whether
the pressure is with or against the key.

Too much means a hot bearing: too little.

a pound. This is, of course, on the sup-

position that the rod is keyed up with the

engine hot, so as to allow for all expan-
sion that occurs in running.

With the pin on the quarter and ports

covered the conditions are always the

same, even for a new pin, and for a worn
pin there is no question as to this being

the proper position. Any enginee* or

roundhouse machinist will testify to this.

It seems as though the theorizing had
been on the wrong side.

I. B. Rich.
Honeybrook, Pa.

Oscillating Air Engine.

Editors:

I send you sketch of a small engine,

driven by compressed air, which is de-

signed for driving boring bar, for boring

out locomotive cylinders, or a small lathe

or planer, in case of necessity.

The bed plate rests on four wheels, so

it can be easily moved wherever wanted.

Two blocks are put under the bed plate

cushioned, and also the piston, when same
comes near its end of travel.

The piston rod extends through back

end of cylinder, and on its front end is

directly connected to the crank pin, which
of course gives the oscillating movement.

J. A. ElSENAKER.
Eliiiira. N. Y.

Old Housatonic Railroad.

Editors:

I notice an article in September Loco-
motive Engineering, page 415, about

old men who were in the employ of the

Housatonic Railroad, many years ago. I

note that the old engine "Housatonic" is

mentioned, and wish to say that while I

OSCILLATING AIR ENGINE.

and fastened to the fioor. After being

put in line with pulley on boring bar, the

air hose is connected and the engine is

ready for operation in either direction.

The full air pressure follows the piston

to or nearer its dead point, and can be run

to most any speed. The valve is very

simple in construction—is a square piece

of cast iron (length according to length

of cylinder) ; the ports for taking or re-

leasing air are all drilled with a ^-inch

drill, also ports B and C in cylinder, and

// and D outside of cylinder, for release.

The valve is surrounded by air; a couple

of holes are drilled through top of valve,

to let air in to the inner part of valve X X.

It will be seen that the air chest is cast

on cylinder and projects over both ends

of cylinder, and the air-chest cover is

fastened on with top bolts.

The valve-reversing arm E causes the

movement of the valve, and is regulated

by set screw collars 5 5, to the required

stroke of valve, which will be somewhat

was a schoolboy, at Stockbridge Iron

Works, this engine came North on the

mail train one day and ran off the track

into the rocks in Glendale cut and was

badly wrecked. The engineer's name was

Howard. He was not hurt, nor was any-

body else.

I was there and saw the engine put back

on the track again. This must have been

in the spring of 1852 or 1853. This engine

was sold to Mr. R. C. Root. President of

the Bennington & Glastonbury Railroad,

and placed on that road sometime in 1873.

The engine was used there about two
years and was the first engine that I

know anything about that had a steam

driver brake. This was applied at Ben-

nington, Vt., as per my direction. This

engine was afterwards sold to Mansfield

& Stimson. machinists, at Rutland, Vt.

They took off one cylinder and repaired

the boiler, which was a dome, or round

top and back boiler (Bury, probably), and

sold it to a lumber dealer up in the Green
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Mountains, where it is in service at pres-

ent in a sawmill.

In speaking of the Housatonic Railroad

men, I was quite well acquainted with

Mr. Charles Hunt, who was at one time

president of this road. I also knew En-
gineer Sterling, of the engine "Antelope,"

and Pat Late, who ran the "Reindeer,"

and Chauncy Morris, who ran the "Falls

Village."

I also remember well the vestibule pas-

senger trains this road used on their line

in 1852, or thereabouts. Perhaps the

Clarks and Hawleys may remember some
of them. However, I have no idea that

any of these men will remember me, un-

less Mr. Morris or his brother, Sidney
Morris, might possibly think out the boy
that hung around them so much for a

year or so, about forty-five or forty-six

years ago.

C. J. McMaster.
Rutland, VI.

A Cheap Throttle Stem Packing.

Editors:

One of the little economies practiced in

the Fall Brook shops is the use 01 worn-
out air-brake hose for packing the throttle

stems of the locomotives. These old hose

are generally regarded as practically

worthless; but for this use they answer
every purpose and prove very durable.

They are cut up in rings of the desired

size by a die made of tool steel of the form

shown in Fig. i. The hose is split open

and nailed to a piece of plank, and the die

forced through by hydraulic pressure.

The rings thus formed are applied with-

out cutting by slipping over the end of the

stem.

This packing seems to be of no value

where there is a constant reciprocation

like a valve stem. Probably if there was
depth enough to the stufifing-box to get in

a sufficient quantity, so that the whole

mass would not be subjected to the ex-

treme heat of the steam, it would be more
durable.

Rubber gaskets for use on lubricators and

water glasses, which appear to be superior

to the manufactured article, are made from

old rubber car springs. The springs are

mounted on a mandrel in a lathe, and with

a long knife disks of the required thick-

ness are cut from the end. After a sutifi-

cient number of disks have been cut, a

renter carrying knives, as shown in Figs.

2 and 3, is slipped in place in the spindle.

and the lathe run at a high speed. The
rubber disks are then taken and pressed

against the ends of the revolving knives

B and C, which are pieces of wire filed to

shape and pressed in holes drilled in the

end of the center. The small center A
holds the rubber so that concentric circles

are readily cut. The different sizes are

provided by holes drilled in larger and

smaller circles.

As arranged, it is necessary to stop the

lathe with a brake to remove each gasket

as cut, but a simple ejector could be easily

attached.

Fred E. Rogehs.
Coruing, N. Y.

Apprentices on Piece Work.

Editors:

The age of cost-cutting has kept ad-

vancing, until the apprentice is at last be-

ing compelled to learn his trade on the

piece-work basis. It has even gone one

step farther. To keep his earnings down
to approximately what they would be on

the day-work system, he is also obliged

to accept a scale of prices of only half

what the journeyman gets.

To begin with, the apprentice, for his

sake, ought not to learn a trade at piece-

quick workman at only one thing, but un-

skilled and inexperienced at all others.

But if he must bow to the inevitable, he

should, from every standpoint of honor

and fairness, receive the same prices as

the journeyman. Thus, where is the jus-

tice of the two working side by side, fit-

ting in bolts, for instance, the one receiv-

ing 10 cents a bolt and the other being

allowed only 5 cents for doing exactly the

same work? This idea undoubtedly

originated out in the country among far-

mers, who thought it was right to pay a

boy—because he was a boy—only 50 cents

for digging and picking up as many
potatoes in a day as the full-grown man
beside him that received $1. If the ap-

prentice can do a job just as good and

as quick as the journeyman, then he is

just as good a man, and ought to receive

~^

C4.

1
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work. From the very nature of affairs,

he will continually sacrifice the acquiring

of skill for that of money. What makes
the all-round mechanic is the undertaking

of jobs that are unfamiliar to him, and the

thinking out for himself of the easiest and

quickest way of doing them. At piece-

work this spirit of inquisitiveness is not

given a proper chance to develop. When
a boy gets to earning a little more than

wages at any one kind of work, he is quite

contented to stay right at it as long as he

is allowed. He doesn't like to be changed

to another class of work w^here the pros-

pects are not as good for earning as much.

Neither does he like to tackle new jobs

just for the sake of losing money on

them.

Thus his tendencies are to become a

exactly the same pay. Generally they do
the work as well, but cannot do it as

quickly; and here is the true criterion by
which to judge them. If they can't work
as fast, then they can't earn as much
money for themselves nor their employer,

and are inferior workmen by the amount
they fall behind.

No; apprentices have been a paying in-

vestment for those employing them, as is

shown by the fact that the regular prices

have been reduced by half to keep them
from earning as much as journeymen
when put at piece-work. Whenever, then.

it seems advis.able to do this, let them
work for the same prices, and they will

realize their inferiority by not being able

to turn out as much work, and will strive

to overcome it. Robert Rovaih.
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Patching a Flue Sheet.
Editors:

The sketch attached shows a flue sheet

we patched here five years ago. This

boiler, when it came to the shop in the

summer of 1893, was sohd with scale be-

tween the flues, and as a consequence the

bridges between the flues were badly

cracked. Instead of putting in a new
sheet, we cut out the worst places and

patched them as shown in the three dif-

ferent places. The method taken to do

this work was to cut the piece out of ma-
terial sufficiently large to allow the out-

side row of holes to be drilled full; then

sheared the patch as near as possible

through the center of the outside row of

holes and removed the defects from the

old sheets. The old part was then cut

away, and the new fitted into its place a

reasonable fit; after which the patch was

held to place with clamps, and holes drilled

at the joints, tapped, and plugs screwed

into place that were just a little larger

than the width of the bridge. The plugs

were then riveted inside and outside, and

the parts extending into the flue holes

were filed away to conform to the circle

of the flue hole.

This boiler left the shops to go into ser-

vice in a roundhouse July. 1893, and has

arrived at the shop again for repair. Upon
removal of the flues the plugs did not

show the least sign of having been dis-

turbed, and the intention is to remove the

flues and send it out again with the old

sheet for further service.

Chas. E. Fourness,
Foreman Boiicrm^iker.

Dubuque, Iowa.

Perfected Artrficial Limbs.

Eiitors:

The writer of this letter was at one

time a locomotive engineer, having been

engaged in that business for si.xteen years,

and while pulling the fast train of the Wis-

consin Central Railroad. St. Paul divi-

sion, during the World's Fair. I had the'

misfortune to lose my right foot, the en-

gine going through a bridge. This neces-

sitated my purchasing an artificial leg as

a substitute. The first year, I purchased

four different makes of as many different

firms, but could not get one that would
give me comfort. My mechanical knowl-

edge came to my relief, and I invented the

artificial limb that is now considered one

of the greatest inventions that was ever

brought forward for the comfort of man.

We established our business of manu-
facturing artificial limbs about four years

ago, and have improved and perfected the

same, until we have to-day a limb that is

sold and shipped to all parts of the coun-

try. We mail you. under separate cover,

a circular which explains the leg. also

shows the interior construction of the

same. It also contains recommendations

from prominent railroad men, who have

worn different makes of limbs before be-

ing supplied with ours. We mail you
this so you will be able to see just what
we are doing. It may seem queer to you
that a railroad man should be engaged in

a business of this kind. However, we un-

dertook to establish ourselves, and the re-

sults of our efforts are abundant proof of

our success. There are, as you know, a

great many of our railroad men losing

their limbs, and we would like very much
to have attention called to this invention

of ours in the Locomotive Engineering,
giving a description of this invention, as

we are positive it will be appreciated by
all railroad men wearing artificial limbs.

J. J. Lbighton.
St. Paul, Minn.

Lodge Room Mysteries.

Editors:

When the M. V. and V. & N. were both

narrow gage, there was a fireman on the

be in elegant shape when Tom presented

himself for initiation. Mr. Goat was fed

(on the quiet) plenty of tin cans, etc., and

by the time Tom had screwed up his cour-

age sufficient to "jine," was in good shape.

One day previous to one on which Tom
had decided to embrace the mystic signs,

etc., of the Brotherhood (and incidentally

the '"goat"), he met a friend, also a fire-

man, and confiding his intention to him,

asked his friend "to be sure and have

enough there to initiate me." Evidently

Tom's friend took him at his word, as

when Tom, with faint heart and trembling

legs, arrived at the lodge room, the house

was full.

While the opening ceremony was in

progress, our now thoroughly frightened

fireman would have fled; but as the "gang"
anticipated this, they left two of the boys
outside to prevent him from making his

escape. Opening ceremony over, Tom.
hoodwinked and handcuffed, was led un-

ogo
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first named road named "Tom" Boland, a

fine boy, but at that time not long from

the "ould sod." After a year with the

scoop Tom expressed a desire to join

the B. of L. F. He was much in fear,

however, of the "goat," but the boys told

him to fear nothing, just hire a horse and
learn to ride, and he could manage the

"goat" easily enough. Besides, they

promised to feed the "goat" neither tin

cans nor oats until Tom was a full-fledged

"tallow-pot."

About this time a lot of South Park

men with their engines were sent to the

M. v., and a bigger lot of "divils" (I am
told) would have been hard to find. They
nearly all belonged to the B. of L. F.

These men decided that the "goat" should

willingly to inside door, where, after a lot

of mysterious raps and alarming talk, he

was allowed to enter the "hall of mys-
teries." Here again more raps and talk,

and Tom was told to mount the "goat,"

who had meanwhile been led forth. Grasp-

ing the reins (for they had a goat all

right), Tom attempted to mount. Being

blindfolded, of course he was heavily

handicapped, and as "goat" made a lunge

sideways (being jabbed with a pin), Tom,
with one foot in stirrup, was thrown to

the floor. He managed, however, to hang

on to the reins, and as he got on his hands

and knees, the billygoat's blindfold was

removed, and his natural instinct being

aroused, he struck Tom full force "where

the bustle ought to be." Well, I must not
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give it all away; but seats upside down,

red-hot stoves and streams of water, not

to forget plenty of smut, seemed to meet

poor Tom and his "goat" at every jump.

Tom's superstition being now thoroughly

in evidence, the "goat" was stabled, and

Tom led before the Grand Master, who
had a very deep bass voice, and who
ordered Tom's clothing (what little was

left) removed, and then in his deepest

tones ordered an axe and block. Tom,
pale as a ghost and nearly in hysterics, was

forced to the floor and his neck placed on

the block. As the G. M. said "Strike,"

Tom, with one wild, mad effort got away

from his captors, and tearing off his blind-

fold, rushed to a window, where, had it

not been for a couple of quick fellows who
seized him, Tom would have sprung right

through a second-story window. The

"gang" quieted him down a little until he

could speak, and the first thing he said

was, "Byes, Oi have seventeen hundred

dallars in the bank, and Oi'll give it all to

yees if yees'll let me out." Next day Tom
met his friend, who asked him if there

were enough there to initiate him. Tom's

answer was quick—"Shure one would

have been too many."

L. D. Shaffner.
Hope, Idaho.

Cause of Rough-Riding Engines.

Editors:

In opening this letter I must repeat a

story I heard your worthy Editor tell, and

the moral shall be applied. This hap-

pened about six years ago, when the New
England Railroad Club held their meet-

ings in the parlors of the United States

Hotel. The subject under discussion was

"Steel vs. Hammered Iron Axles," and

there was a great beal of "bosh" from

men who thought they knew, but did not.

It was the old, old story
—"We are satis-

fied with what we have, and what we don't

know about it is not worth telling." Well,

to come to the story:

President Twombly remarks, "We have

Angus Sinclair, of Locomotive Engi-

neering, with us, and he should know
something about this subject."

"Mr. President, the remarks of some

of the members remind me of the fish

bowl and the fish theory. It seems for

years that everyone accepted as true the

statement that a fish being placed in a

bowl full of water would not add to the

weight of the bowl and water. So one

day some fellow (no doubt a crank)

weighed the bowl and water at first, and

then placed the fish in and weighed bowl,

water and fish, and he found the increase

in weight was just the weight of the

fish. And, lo! another theory was ex-

ploded."

So with the spring equalizer on the lo-

comotive. Some fellow years ago con-

ceived the idea of placing a beam between

his wheels and coupling his leaf springs

to it, and because it seemingly rode a

little better than when the ends of the

springs were fastened to the frame, all

others followed after him, and have been

doing so ever since. Although they real-

ized the whole plan was faulty, they had

not ingenuity enough to make a radical

departure, and have gone right along

altering the details and not the principle

of a system that is completely fallacious.

Why? Well, look at the enormous ex-

pense for driving springs, the constant

renewals of gibs, hangers, etc., and the

shims under the equalizer, made of the

hardest steel, being ground to pieces; fur-

thermore, the vibration and rolling set

up in the boiler, and by such equalizer and

springs, prove this; and last, but by long

odds not the least, the international com-

plaint from enginemen and firemen about

the terrible hard riding of the engines.

Why, bless your heart, I could fill your

paper with complaints, and only refer you

to page 461 of your October issue, con-

taining a letter from D. H. Stewart, Pen-

rith, New South Wales, Australia: "I

don't think there is a matter that is of

such importance to engine drivers as the

fact of rough riding. It is telling a serious

tale on the running men; they are giving

away in the back and legs very fast." So

you see the complaint is really interna-

tional, for Mr. S. says he has run both

American and English locomotives.

I will close this subject by showing

"how and why" the leaf and spirals in

series will carry the boiler and frame on

an even plane or straight line, while the

wheels rise and fall, due to the uneven

plane, such as bad joints, frogs, switches,

crossings, etc.

In designing my spirals, I calculate the

weight of the boiler and frame without

coal or water, and make them equal to

this weight. The half-leaf springs are de-

signed to draw about flat with the boiler

full of water and firebox with a proper

amount of coal; the spirals are hooked

onto the ends of each left spring, with the

"T" or hanger fitted with a nut to pro-

vide means for giving an initial tension

to the springs.

As each pair of wheels carries a differ-

ent load, I provide tension on the spirals

to equal this difference. If the same size

spirals at each pair of wheels will not

poise the load when the nut on the end of

hanger has been screwed up an inch, we

substitute a heavier spiral. The plan is, to

find the proper initial tension the load re-

quires on the different sets of spirals.

When this is done we have our engine

now poised on what can be better termed

the sensitive or just-balance point. When
the water and coal are loaded on, the leaf

spring just feels this load, and if the plane

or track the wheels roll on was true and

not uneven, there would not be a quiver

of either spring or engine; but the joints,

frogs, etc., keep the wheels rising and

falling, and as the spirals are only capable

of carrying the load, the wheels rise and

carry the box up. They lift the leaf

springs at the same time, and the hangers

pull on the free ends of the spirals, and

they must compress, for they cannot lift

the load. So also when the wheels drop

into a bad joint, the spirals being under

an initial tension or compression of, say,

114 or 2 inches, will, when relieved of the

load, expand exactly the distance the

wheel has dropped, and as the expansive

action of the spring is extremely quick,

the load has not had time to drop, for the

wheel is in and out of the inequality pretty

fast when moving, say, forty miles per

hour.

I have given eighteen years to this

phenomenon of springs, and I can say

boldly that the whole principle of the

spring-makers' art is wrong as at present

applied to the suspension of locomotives,

and I challenge any or all of them to dis-

prove what I say. Even your note on my
last letter shows how little you know of

the present practice of building up a

spring far and away out of all proportion

to the duty required of it.

Why do springs break? Why do loco-

motives ride hard? Why do gibs and

hangers cut out? Why do the steel liners

or shims of the equalizers break into

pieces? Why do the enginemen and fire-

men all over the world keep up a con-

tinual howl about rough-riding engines?

Because the locomotive designers do not

know anything about the action of the

springs when the locomotive is at high

speed.

J. Hector Graham.
Boston, Mass.

[With all due respect to Mr. Graham's

opinions about equalizers, we insist that

he is mistaken. Rough-riding locomo-

tives are found all over the world; but the

writer's experience is, that rough-riding

is the rule with engines which have no

equalizers, while it is the exception with

those having that appliance. The engines

Mr. Stewart complains of are not equal-

ized.—Ed.]

Rhode Island Locomotive Works.

It is rumored that the Rhode Island

Locomotive Works have been bought by

Mr. Leiter, of Chicago, who will be re-

membered in connection with the recent

great wheat deal. He is said to represent

a number of Chicago capitalists who have

also bought the Wheelock stationary en-

gine patents and are to manufacture both

locomotive and stationary engines on a

large scale.

The works should employ about a thou-

sand men. and ought to help revive the

flagging mechanical industries of Provi-

dence.

If you have made up your mind to study

a little during the winter months, send for

our book list. It will help you in making

a selection.
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What We Saw in Russia.

Among many people who interest them-

selves in the growth of Russian industries

there is a belief that the country is rich in

accumulated wealth which has been for

years waiting to be embarked in manufac-

turing enterprises. Nothing could be far-

ther from the truth. Russia is naturally

one of the poorest countries in the civil-

ized world, and it would be difficult to

find a country possessing so few of the

elements necessary to build up an indus-

trial community.

It is essentially an agricultural country,

and its riches depend almost exclusively

upon the products of the soil. In some
places the soil is said to be naturally fer-

tile, but the regions which we traversed

showed very meagre signs of yielding

bountiful rewards to the farmer. The
country is very flat, with vast areas of

forest and morass. In many respects it

resembles the poorer regions of Indiana.

European Russia is about sixty times the

area of the State named, and has forty

inhabitants to the mile; while Indiana has

60, and is thinly settled at that.

The principal topic of conversation

miong the foreigners residing in Russia,

for the purpose of profiting by the grow-
ing activity in the arts and manufactures,

is the great enterprise of the rulers in fos-

tering and promoting industries. We are

familiar with the expression, "Hurrah for

the old flag and an appropriation!" The
enterprising foreigners in St. Petersburg

who are beaming in the sunshine of forced

industrial progress say, "Hurrah for great

Russia and a concession!" Many of the

.\nierican, English, French and German
people you meet with in Russia are laying

wires to obtain a concession of a mon-
opoly in some line of business, and others

are working the wires that were laid

months or years ago. Among the people

thus employed there is a great deal of

rivalry that is not of a high-principled

character. Some of them have what seems

friendly social intercourse together, and at

the same time abuse each other when talk-

ing to others. The insulation which peo-

ple experience when they constitute a

small entity in a foreign country seems to

exercise a demoralizing effect on their na-

tures.

Nearly all the foreigners who are trying

to secure trade orders in Russia have a

great deal of evil to say about the corrup-

tion of olticials and others. The experi-

ence we have had with American railroad

supply men makes us very cautious in be-

lieving tales of bribery and corruption.

A crowd of rivals are striving to obtain a

certain order, and nothing seems more

natural than for some of those who have

failed, to say in their wrath that the man
with the longest pole takes the persim-

mons; or, in other words, the longest

purse gets there.

In a country with over ninety millions

of inhabitants, to say nothing of the mil-

lions in Asiatic Russia, there must be for

many years a demand for machinery and

artizan products that will be beyond the

manufacturing capacity of an agricultural

community. A belief is common that in

the near future Russia will be in a position

to produce all the articles required for its

own use; but the chances are very much

against this consummation so much de-

sired by the Russian Government.

Every possible means have been re-

sorted to by the Russian Government to

supply artificial stimulants to industrial

progress, but I think the problem has been

begun at the wrong end. Ever since the

time of Peter the Great, who reigned

about 200 years ago, the sovereigns have

followed the policy of encouraging in-

dustries by a policy of high protection;

but they have done very little to elevate

the agricultural masses to the plane that

supplies intelligent and self-relying work-

men. The great mass of the people are

engaged in agricultural pursuits, and al-

most nothing has been done to give them

even elementary education. About 12 per

cent, of the people live in towns, and even

these obtain very small educational privi-

leges. It is said that not more than 6 per

cent, of tilt entire population in Russia

can read, and everywhere a traveler finds

evidence that the popular ignorance of

letters is acknowledged, and all possible

provision made to render its inconven-

ience as small as possible. In the towns

the fronts of all the stores are decorated

with paintings indicating the kind of arti-

cles for sale inside. The baker shows pic-

tures of all kinds of bread; the butcher, the

parts of animals cut up in the shape likely

to suit customers. The milkman has a cow
with a maid drawing forth the product of

tire udder; while the grocer has pictures

to show the varied assortments in which

he deals. The tailor never fails to have

the painting of a dress suit, with a variety

of more humble garments; and the shoe-

maker excels himself in the variety of

boots, shoes and slippers portrayed. All

other trades, including those who sell ma-

chinery, follow the same practice. The
front of the machinery store of Mr. T.

Smith, American Consul in Moscow, is

an interesting study, for all kinds of Amer-
ican machinery that can possibly be

crowded in have a place in that picture

gallery.

Railroad companies have been com-

pelled to resort to the same graphic prac-

tice to indicate the different classes of car-

riages. They do not exactly paint on the

first-class the picture of a prince, on the

second-class the picture of a business man,

and on the third-class the picture of a

mujik with hayseeds in his beard, but they

paint each class a distinct color, which in-

dicates at a glance which compartment the

various classes are safe to enter.

In all countries except Russia, the in-

spirations of industrial progress have

moved from below, and have grown nat-

urally to meet the needs of the com-

munity, or to keep pace with the growing

skill and enterprise of the artizans and

manufacturers. In Russia the stimulus to

the developing of an industrial nation has

come from the top.

Peter the Great, who w.is imbued with

the ambition of converting hordes of bar-

barians into an industrial nation, started

the movement to develop native industries.

His example has been followed by all the

sovereigns of Russia since his time, but

the success achieved has not been com-

mensurate with the efforts made. The
secret of the failures, in my opinion, has

been that they thought that a man with-

out mental training could be guided into

doing work mechanically that required

the exercise of developed intelligence.

In Russia there are practically only two

classes, the nobility and the peasants

(called mujiksV Peter the Great, Cath-

erine II and other monarchs used great

efforts to establish a middle class, called

in English-speaking countries "burghers"

and in France "Bourgeoisie." In the de-

velopment of European countries this

burgher class, which lived in cities and

carried on trade and commerce, had been

a buffer between thcconfiicts of sovereigns

and nobles, and did very valuable services

in conserving human liberty and in pro-
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muting the prosperity of the countries

where their influence was exerted. Sev-

eral of the Russian monarchs recognized

the salutary influence exerted in other

countries by the burghers, especially

Catherine II, and they tried to engraft the

institution upon the Russian body politic;

but the conditions were not favorable to

this new class, and in spite of two cen-

turies of assiduous cultivation, it is still

a very fragile member of the Russian

political family.

To explain this failure of good inten-

tions, it is necessary to make a brief re-

view of Russian history, which in many
respects is radically different from the his-

tory of any other country.

Those who are familiar with the history

of the world are aware that certain "races"

have shown peculiarly strong character-

istics which have given them extraordin-

ary influence in the development or the

retardation of civilization. The best

known is the race of Abraham. That stock

has been unparalleled in its power and

vitality. Next to that, as familiar to us,

is the Anglo-Saxon race, a combination

which has developed wonderful law-giv-

ing genius. Next in influence is the Nor-
man race, which imparted to the Anglo-

Saxons their governing qualifications, and

were absorbed, so far as Great Britain was

concerned, by the conquered. This is

given as an introduction of some particu-

lars about the Slavonian race, which con-

stitutes the greater part of the Russian

people.

When the colonization of a great part

of the world was in its infancy, three or

four thousand years ago. there grew up

in certain fertile valleys of the Carpathian

Mountains, in Austria, a race now known
as Slavs or Slavonians. Whether or not

they proceeded from one ancestor, such

as Abraham, is not known; but it is cer-

tain that they grew and multiplied with

remarkable fecundity, and that they pos-

sessed nation-making attributes. After

the condition of the savage, the human
race is believed to have progressed

through several stages. The improved

savage becomes a hunter, and when game
becomes scarce, and the human mouths

to feed exceed the supply of wild animals,

he becomes a shepherd, doing his best to

keep flocks and herds equal to meet the

hunger demands of his followers. When
the herds prove unequal to the task of

feeding the people, resort is reluctantly

made to tilling of the soil and the artificial

production of food.

It is not known from whence the Slavs

came; but they displayed wonderful ability

for making a comfortable living from the

I fruits of the soil. Their language indi-

cated that they belonged to the Aryan

family, to which nearly all civilized nations

belong, embracing sucli extremes as India

and Great Britain.

These Slavs living on the fruit of the

land in one of the most fertile regions of

Europe made an easy living, and that re-

sulted in the r.-ipid propagation of their

race. The increasing population needed

elbow room, and they extended their

peaceful conquests of the soil from the

Western to the Eastern boundaries of

Europe. No race had done more to con-

vert Europe from a nomadic (moving

about) to agricultural people. Their in-

fluence fairly established over wide areas,

they entered upon the field of nation-

making, and several countries in Europe
have this race for their foundation.

These people extended into the un-

settled prairies of Russia as far as the

Ural Mountains, and began doing as

much for the country as our pioneers did

for Ohio, Illinois, Missouri, Iowa, Kan-

sas, Nebraska and other states. They
no doubt had a good time of it for years

or centuries, until the land of that part of

the earth began to get overburdened with

people, as it seemed to be when our pion-

eers first were startled with the sound of

a steamboat whistle.

The population of the old world was in-

creasing faster than the inclination of the

people to earn an honest living by labor,

and we learn of waves of the North East-

ern races pushing their immigration

claims upon unwilling regions. Away in

the times when Greek scholars and Roman
philosophers were writing things that have

become authentic history, they told that

a Northern race of barbarians, called

Scythians, and afterwards a race of Huns,

had devastated the civilized world. These

invaders came from North Eastern Eur-

ope, and were out for plunder.

In their early raids they did not pay

much attention to robbing the land-tilling

Slavonians; but as time went on. the need

for easily procured food supplies made
tlie land-tillers the victims of many
marauders. There were Mongols from

the East and whole nations from the West
who found robbing the Slavonian agricul-

turists their easiest means of feeding

their followers.

The Slavs in Russia established for

themselves the most primitive form of

government, which is the patriarchal. The
head of the household is the first ruler,

and when households multiply, it is neces-

sary to choose a chief, who rules all the

households. At first this chief was elec-

tive; but here, as in all other countries,

that began with clanship; a family in time

arises which claims the ruling power by
right of succession. So by degrees every

district in Russia fell under the rule of

petty princes, who were often at war with

each other and offered no effective de-

fence against the inroads of outside de-

spoilers. Over and over again the whole

country was devastated, so that wide dis-

tricts were depopulated. Those who are

familiar with tlie history of the Scottish

Highlands will readily understand how
closely the analogy was between clanship

in Russia and the same form of govern-

ment in Scotland.

While all other nations in Europe had
settled under orderly governments and
were making progress, not only in agri-

culture but in the arts and sciences,

Russia remained for centuries a region of

rude husbandmen with no rope to bind

them together.

It took a long time for one territorial

prince to rise sufficiently above his fel-

lows that he was able to unite them under

one ruler. Attempts of this kind were

made repeatedly, and certain princes be-

came for a time rulers of the whole coun-

try or large parts of it; but after their

death the old condition of anarchy re-

turned. During these brief periods of

central government many internal im-

provements, such as the building and for-

tifying of cities, were carried out, which

prepared the way for a permanent govern-

ment of the whole country. The back-

ward condition of Russia may be inferred

from the fact that it was more than a cen-

tury after America had been discovered

by Columbus, that the first printing press

was introduced.

It was not till 1613 that a member of

the present reigning family was raised to

the throne and established a line of rulers

which has continued in control. The
first Romanoff—the family name of Rus-

sian royal family—was said to be de-

scended from a family of Normans who
were invited centuries before to rule over

certain parts of Russia and turn chaos

into order.

The early Tzars did not have much time

to devote to the amelioration of the con-

dition of the mass of the people. It was

all they could do to prevent the nobles

from chasing them off the throne. Peter

the Great who become Tzar in 1689 was

the first monarch to pave the way for

putting Russia on a footing with other

nations. He was the originator of the

policy which seeks to make Russia an in-

dustrial country; but he saw that the task

of making workmen out of the ignorant

peasants was hopeless and he adopted the

policy of inviting foreign workmen and

artizans to carry on the mechanic arts

which he wished to cultivate.

When Peter began his work of nation

making there were only two classes in

Russia—the Nobles and the Serfs. The
nobles were a proud, turbulent race that

would do nothing to aid the Tzar's indus-

trial schemes, and he did nothing to raise

the standing of the class from whom
workmen are naturally drawn. The arti-

zans and learned men whom he brought

from foreign countries made the nucleus

of a middle class and all kinds of artificial

means have been employed since Peter's

time to fertilize the growth of this class,

but to-day they are still so few compared
with the other classes that their influence

is unfelt. .As they have no privileges of

self government the burghers of Russia

have no pride in their class and are of no
value for good or evil.

The vital element in the Russian popu-

lation is the mujik. or peasant. Until about

forty years ago these peasants were all

serfs; but as far as I can make out. the

emancipation to freemen has done little
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to improve their condition. The greater

part of them are engaged in tilling the

soil, and they cannot leave their native

villages without permission from the

authorities.

Agriculture in Russia is carried on in a

very different way from what prevails in

other countries. There are no farmhouses

to be seen. The land is divided up into

large estates, and the people engaged in

cultivating it live in small villages, called

communes, in miserable-looking houses

covered with thatch. A certain portion

of the land is set apart for the use of the

peasants. This the heads of the commune
divide up into portions for each house-

hold, the amount of land thus assigned

depending upon the number of "souls"

in each family. A "soul" is the expres-

sion used to distinguish the male. Fe-

males are not considered worth counting,

except when work in the fields is de-

manded. From the product of this land

the peasants must support their families

and pay their ta.xes, which are very heavy.

The commune has an elder at the head,

chosen by the peasants, and all matters

relating to the village are managed by it.

Questions are decided by popular vote,

and appeals are never made against the

decisions reached.

A household in a Russian commune is

often very large. As sons marry they

bring their wives to their father's house

and there may be a dozen families under

one roof, but there is always a head of the

household who represents it in the com-
mune.

For the use of the communist land each

man and woman in the household with a

horse for this unit of labor has to work for

the proprietor three days a week. Besides

this each household has to give to the

proprietor certain dues in the form of

eggs, chickens, lambs, linen and money.
When a native of a commune gets per-

mission to go away and work at a trade

or other occupaion he has to send back

a part of his earnings to hire others to

do his work and to pay his taxes.

A disability which these peasants labor

under is that they have to cultivate the

land on a three years' rotation of crops,

one of the three years calling for the land

standing fallow. Those who hold com-
munal land cannot depend on getting the

same patch twice in succession, so there

is no inducement to enrich the soil or to

prevent it from deteriorating.

With all the disadvantages they labor

under the Russian mujik is a sturdy, in-

dustrious, good-natured member of the

human family and he deserves more en-

couragement than he receives. If the

governments in the last two hundred
years had done half as much to elevate

the condition of the peasant as they have

done in foster privileged classes, the

country would be in a much better condi-

tion to enter upon the conflict of industrial

competition.

While traveling in Russia one seldom

sees a man working in the fields. That

labor is nearly all done by women snd it

is a common thing to see women work-
ing on the track and at other kinds of

labor that appear unwomanly. This is

due in a great measure to the drain un

the manhood of the nation made by the

enormous standing army. The proposal

made lately by the Tzar for general dis-

armament has called forth no end of ill-

natured criticism in Europe and America,

but I believe that the proposal originated

in a desire to utilize the Russian soldiers

for manning the railroads, the increasing

manufactories, and to obtain more hands

for the plow and the scythe.

When railroads were first opened in

Russia there were practically no native

artizans capable of performing the duties

of operating the machinery or trains and

foreigners had to be brought in to do
the work. Since the first line was opened

a systematic effort has been made to

train native Russians for the variou*^ du-

ti-s of railroad operating, and there are

now comparatively few foreigners en-

gaged in this work. A locomotive engi-

neer in Russia is generally a technical

school graduate, and all the other men
holding responsible positions on the rail-

road would have gone through special

training to enable them to perform their

duties. Uneducated peasants are em-

ployed on the work calling for little

knowledge, skill or intelligence, but they

rarely rise above the mere laborer. A
thing that struck me forcibly about the

railroad workshops, stations and trains

was the number of uniformed men who
were acting in some kind of official posi-

tion.

In Russia the descendants of every

prince since the house of Romanoff came
to the throne is a prince in his own right,

and many of them have inherited nothing

but contempt for ordinary labor. A starv-

ing scion of a decayed principality is too

proud to push a file or even a drawing

pen; but if he can bedeck himself in an

imposing uniform and boss somebody he

is back into the native element of his fore-

fathers. That I suppose is why there are

so many ornamental officials on Russian

railways and in the industrial establish-

ments of the country. A. S.

i i i
Turning Water Into Steam.

Readers of engineering literature are

accustomed to come across such expres-

sions as mechanical equivalent of heat,

latent heat and heat of evaporation. For

those who have not studied closely the

principles of steam engineering, we will

give some brief explanations of the terms,

which may not be popularly understood,

although all intelligent enginemen ought

to be acquainted with them.

Steam the vapor of water, is the most

convenient medium known for trans-

forming heat, the potential energy of fuel,

into mechanical work. The operation is

usually carried on by means of the steam

engine. According to the laws of thermo-

dynamics, which are accepted as the gos-

pel of steam engineering, heat and me-
chanical energy are mutually convertible;

and heat requires for its production and

produces by its disappearance mechanical

energy in the proportion of 772 foot-

pounds for each unit of heat. That factor.

772, is known as Joules mechanical equiva-

lent of heat. The thermal or heat unit is

the quantity of heat required to raise the

temperature of one pound of water one

degree Fahrenheit at a temperature slight-

ly above the freezing point. As water in-

creases in temperature, a slightly larger

quantity of heat is required to raise the

temperature one degree, owing to the ex-

pansion of the water and consequent dis-

appearance of heat in doing internal and

external work. At 400 degrees Fahr. the

dynamical or work value of one degree is

800 foot-pounds. This fact should be

borne in mind by engineers experiment-

ing with high pressures of steam.

In most calculations relating to heat,

engineers and scientists employ the heat

unit as a basis of measurement. In or-

dinary engineering operations, the heat

required to raise the temperature of one

pound of water one degree at any tem-

perature is calculated as a heat unit.

As a convenient means of noting the

phenomena connected with the mechani-

cal power developed by the conversion of

water into steam, suppose we place one

pound of water at the freezing point in a

vessel convenient for measurement, and,

applying heat, follow, observe and record

the events of a cycle similar to that which

steam makes in passing through the boiler

and cylinders of a steam engine. Let us

place the water at a temperature of 32 de-

grees Fahr. at the bottom of a glass tube

of indefinite length, open at the top, and
having a cross sectional area of one

square foot—144 square inches. At the

freezing point one pound of water meas-

ures 27.7 cubic inches, therefore the vol-

ume we are going to experiment with will

cover the level bottom of the tube to a

depth of .1923 inch. If now we apply the

flame of a spirit lamp or other source of

regular heat to the tube beneath the water,

the temperature will begin steadily to rise

until 212 degrees Fahr., the boiling point

at atmospheric pressure, is reached. The
water will then be gradually evaporated

into steam, but the temperature will re-

main the same until vaporization is com-
pleted. If it took ten minutes for the heat

of the lamp flame to raise the temperature

of the water from 32 degrees Fahr., the

freezing point, to 212 degrees Fahr., the

boiling point, it would take nearly fifty-

five minutes longer before the whole of

the water would be converted into steam,

and the thermometer would indicate no
elevation of temperature for the great ad-

ditional amount of heat expended. It

takes nearly 5"^ times the quantity of heat

to evaporate one pound of water—or any
other weight for that matter—that it takes

to raise the same quantity from the freez-

ing to the boiling point, and the great ex-
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penditure of heat is not sensible to the

thermometer.

Philosophers have been accustomed to

explain the disappearance of heat by say-

ing that it became "latent" in the steam.

The expression is ambiguous, and has led

to much misapprehension of what really

becomes of the heat when water is con-

verted into steam. Physicists now give

a more detailed explanation of the phe-

nomenon.

There are certain exceedingly powerful

molecular forces called chemical affinity

and cohesion exerted by nature upon

water tending to condensation, attracting

the atoms into a close, tenacious embrace.

The application of sufficient heat will have

the effect of performing the internal work
necessary to overcome the attraction of

the atoms, a change of condition will be

accomplished, and the water will be ex-

panded into steam. The heat applied will

do the work of tearing the atoms apart

and in keeping them for a time in that

condition. Still further application of heat

under proper conditions would have the

effect of separating the constituent gases

of water. The process of expansion into

steam is obstructed by outside resistance,

principally by that presented by the pres-

sure of the atmosphere. The work per-

formed against the latter influences is

called external work.

When the heat was applied beneath our

tube the power of the flame was first de-

voted to raising the temperature of the

water, and i8o heat units were expended

in this manner augmenting the tempera-

ture from 32 to 212 degrees Fahr. The
heat continues to pass into the water, and

steam is gradually formed, boiling goes

on, and when the last drop of the water

has been evaporated, 966 heat units, besides

that used to heat the water, have been ex-

pended, making a total of 1,146 heat units,

which is known as the total heat of vapor-

ization. The degree of heat that has been

insensible to the thermometer, viz., 966

heat units, is often spoken of as the latent

heat of steam at atmospheric pressure.

More Pooling of Locomotives.

One of the latest railroad companies to

adopt the pooling system of running loco-

tives is the Atchison, Topeka & Santa Fe,

and the change has brought much discon-

tentment and resentment to the men who
are deprived of their pride of individual

interest in certain locomotives that have

become objects of love and admiration.

This change towards pooling, and there-

fore divorcing the affection and interest

of the cnginemen from particular loco-

motives, is the prevailing tendency of rail-

road companies, and enginemen of the

Santa Fe must fall in line with as much

resignation as they can muster. We have

never believed that the practice of pooling

locomotives was economical to railroad

companies; but the tendency is in that di-

rection, and no words of ours- can stem

the tide. With individual engineers and

firemen assigned to certain locomotives,

the mileage performed by each machine

is smaller than under the pooling system;

but we believe that the work can be done

so much more economically under the old

system that the saving would more than

pay for the extra capital necessary to pro-

vide a locomotive for each crew.

On certain railroads the pooliog system

has worked fairly well, while in others it

has increased the expense of train operat-

ing, while leading to annoying delays

from engine failures on the road. This

has been due to the manner that the pool-

ing system was carried out. It originated

on the Pennsylvania Railroad, and there

the officials in charge recognized that

something more was needed to make the

system a success than merely letting the

men whose turn it was to go out take the

first locomotive ready. They understood

human nature sufficiently to know that a

man who was not running a locomotive

regularly could not be fairly held respon-

sible for reporting the work necessary to

be done on the engine, and they inaugu-

rated a plan of systematic inspection

that led to the engines being maintained

in good condition. They did not insist

on the fireman spending his time off the

road in polishing and cleaning engines

that he might not make a trip on in a

month. Under this policy the pooling

system worked fairly well, so much so that

other railroads adopted it.

For the last twenty years various rail-

road companies have adopted the pooling

system. Some of them have abandoned

it and tried all sorts of modifications,

without satisfactory results. The trouble

with railroads that imitate Pennsylvania

Railroad practices is that they adopt a

part and imagine that they can get along

without other parts which are really essen-

tial to success. The most prominent mis-

take made about the pooling system of

locomotives has been that the officials

supposed that they could dispense with the

system of inspection and hold the men
responsible for reporting the defects of

engines they had only run for a single trip.

No amount of disciplining the men could

make this a success, and it merely led to a

condition of antagonism between the en-

ginemen and the officials, which is a very

expensive thing for railroad companies.

Our advice to railroad oflScials who are

determined to adopt the pooling system

is, to find out the rules under which loco-

motives have been run that way success-

fully and adopt them.

Buyers' Finding List.

After carefully considering both sides

of the question, we have decided to aban-

don the "Buyers' Finding List," which

has been a bone of contention in too many

instances. As was announced when it was

inaugurated, it was not a part of the ad-

vertising contract, but a voluntary con-

tribution of space on our part, which we

now believe will better serve the interests

of all concerned by being devoted to live

reading matter; over twenty pages a year.

It is impossible to make the "Buyers'

Finding List" complete without giving

each advertiser a heading for every article

he manufactures or sells, even though he

pays for but an inch of advertising space;

which is, of course, impossible, as the

space so used would far exceed the space

occupied by the advertisement. The only

way, to be fair to all concerned, seems to

be to discontinue the "Buyers' Finding

List," and this we have decided to do, be-

ginning with the January issue.

In our Correspondence Department ap-

pears a letter with the caption, "Appren-

tices on Piece-work," which treats of a

subject which we consider very discredit-

able to the railroad men responsible for it.

At the last two or three Master Mechanics'

conventions there was a great deal of talk

about devising means for improving the

conditions of the apprentice, and giving

him improved opportunities for learning

his business. The sentiment of every

meeting seemed to be in favor of doing

all that could be reasonably desired to im-

prove the condition of the apprentice, and

yet here is one of our great railroad com-

panies putting their apprentices on piece-

work. Whatever may be said in favor of

piece-work in a general way does not ap-

ply to an apprentice, and the manager who

takes on an apprentice and puts him to

work at piece-work, deliberately takes

away the boy's chance of learning the

trade properly.

i i ^

A Hint to Publishers.

The use of the card system of indexing

and filing matters for future reference is

growing so largely that it will probably

pay publishers and others to recognize it

more fully.

A recent convention of chemists in

Washington decided to request publishers

of chemical books to send out announce-

ments of their new publications on cards

or paper of such size as to be readily filed

in the card index drawer for reference.

This size is, unfortunately, a metric di-

mension, but is approximately 3 by 5

inches, being about 1-16 of an inch less in

each direction. This seems to be a good

hint to those who sell goods of any kind

to engineers or others who keep a card

index, and this means a larger number

than many people think.

A recent patent is for a headlight, to be

so mounted that it will turn as the truck

turns, and throw the light on the track

more uniformly. We are afraid the neces-

sary arms. levers and other jiggers will

prevent its universal adoption.
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BOOK NOTICES.

"The Story of the Railroad," by Cy War-

man. Published by D. Appleton & Co.,

New York. $1.50.

This is a somewhat different line from

Cy Warman's other books, and, as its title

indicates, is a story of the progress of rail-

road building in the West. It begins with

the origin of the idea of westward lines,

tells of their early explorations and sur-

veys, the road-building and the tombs of

the trail makers. It is needless to say it is

not dry description; the author's name in-

dicates its readable character, and the

numerous incidents, anecdotes and con-

versations lend added interest to it. The

privations—often death—of the pioneers

in the work, the fight with Indians, life in

the camps, the hardships of the Rocky

Mountain campaign—if it can be so called

—show a side of the character of civil en-

gineers and construction men that is sel-

dom thought of. and show how true it is

that there are more heroes in everyday

life than we dream of. It is useless to at-

tempt describing the book further. The

reader, whether railroad man or not, is

sure to be interested in both the text and

the illustrations, which are of high grade.

It should have a large sale.

"Railway Economics." by H. T. New-

comb. Piiblished by Raihvay World.

Philadelphia, Pa. $1.00.

This is republished from the Raihvay

World, and includes a consideration of

transportation, capitalization, income and

expenditure, rates and prices, competition,

reasonable rates, discrimination, consoli-

dation, pooling, taxation, construction

and numerous other points in connection

with the question. The author is chief of

the section of freight rates in the U. S.

Department of Agriculture, and also In-

structor in Statistics and Transportation

in the Columbian University. This should

qualify him for such a work, and we have

no doubt the statistics quoted are correct.

There is much to be said on both sides of

the question as to new construction of

roads, and there is no doubt that the

building of a parallel line often demora-

lizes both the old and the new, injuring

the public as well as the roads. Yet it is

a delicate matter to suggest that competi-

tive lines should not be built. The author

handles the subject in a clear and interest-

ing manner, and the book should be ap-

preciated.

"Compressed Air Production," by W. L.

Sanders. Published by "Compressed

Air," New York. $1.00.

In the fifty-eight pages, of approxi-

mately 6 by 9 inches, the author treats of

the different systems of compressed air

production, showing the machines and

compressors used for the purpose. It also

contains numerous tables and diagrams

which should make the subject clear to

anyone interested, and we are sure anyone

using air in shop or other work will find

much of value. The increasing use of air

for various tools in shops and roundhouses

makes this a timely book on the subject.

It is to be regretted, however, that better

cuts were not used.

Privileges and Duties of American
Enginemen.

In the course of an address before Van-

derbilt division 145, New York, of the

Locomotive Engineers* Brotherhood,

Angus Sinclair described the condition of

enginemen in Europe in a way to make all

his hearers thankful that they were run-

ning locomotives in America. There is

no piece-work system among the engine-

men in Europe. Results in the form of

taking a train a certain number of miles

is not the basis of pay. Time is the basis

of remuneration, and all trainmen are paid

by the day, week or month. The dura-

tion of a day's work varies from ten to

twelve hours, and the reward for that long

stretch of time spent upon tfie footplate or

in the way-car varies from 75 cents to $2

a day. The pay of a first-class engine

driver is about the same as that of a first-

class machinist.

Besides being underpaid for the kind of

work they have to -perform, enginemen

in foreign countries are subjected to num-
erous petty annoyances which make their

lives far from being a round of celestial

joy. There are fines inflicted for every

small violation of rules that are numerous
as the words of the moral law.

That American enginemen are not re-

duced in wages and in general treatment

to the same level of foreign enginemen is

due principally to the self-protection

offered by the Brotherhoods. Railroad

managers, as a rule, are perfectly willing

to maintain the high standard of wages

paid to enginemen: but some of them

would like to make sweeping reductions,

and then others would be compelled to

follow suit; for the road paying the low

wages could beat the others in the struggle

of competition for low rates. A move of

that kind would not benefit railroad com-

panies any, for rates of transportation

would keep pace in falling with the reduc-

tion of operating expenses. Low wages

is a curse to any country, and any in-

fluence which tends to keep up wages in

America is a benefit to the community at

large.

The American people appreciate this

so thoroughly, that the force of pub-

lic opinion is always on the side of the

wage-earner when an attempt is made to

cut down his pay, and th.it public opinion

is powerful enough to appall any railroad

manager who is unwise enough to attempt

a reduction of wages. Between the power

of the Brotherhood wisely used and the

sustaining force of public opinion, engine-

men may rest assured that their wages is

protected by a bulwark that no railroad

magnate can break down.

Being the best paid enginemen in the

world, .'\mcrican engineers and firemen

ought to do their work better than tlie

enginemen of any other country; but they

do not. A railroad man traveling in Great

Britain cannot fail to be struck with the

skill displayed in firing, which is greatly

in contrast with the practice on nearly

all our railroads. So far as locomotives

;ire concerned, there is no smoke nuisance

in Great Britain, and that desirable condi-

tion of affairs is due solely to the care and

skill of the firemen. If any of you have

seen an automatic stoker feeding coal to

a furnace, you would notice that there was

no smoke. The reason of that is that the

coal is fed continuously, and there is no

big body of fresh coal dampening the fire

sufficient to permit part of the fuel gases

to pass away unc6nsumed in the form of

black smoke. A fireman ambitious to do

his work properly can prevent smoke by

imitating, as nearly as he' can, the auto-

matic stoker. If he keeps up the fire by

throwing no more than one or two shovel-

fuls of coal at a time, and scatters it thinly

over the surface of the fire, there will be

no more smoke coming from the smoke-

stack than there would be if the engine

was burning hard coal.

Vaudeville on the Letiigh Valley.

One of the saffron journals of New
York recently exploited with all the tints

of the spectrum a vaudeville entertain-

ment given on board a Lehigh Valley pas-

senger train. Through the courtesy of

genial Charles S. Lee. the general passen-

ger agent of the Lehigh, we present the

facts of this innovation in railroading.

The train was a special, made up for the

use of delegates from New England, New
York and the South, to the forty-third

annual convention of the American Asso-

ciation of General Passenger and Ticket

Agents, at Detroit, in October last.

The idea was to make the trip as enjoy-

able as possible, and also one to linger in

the memory of the participants even as a

pleasant dream. A vaudeville show was

the means by which both objects were ac-

complished, and the dining car was taken

for an auditorium by removing the tables

and placing the chairs in rows, by which

the ladies, about forty, were all seated,

leaving ample space for the gentlemen to

dispose of themselves. A piano at one

end of the car did duty as an orchestra,

and everything was thus ripe for the

vaudevillers. Mr. Marshall P. Wilder and

others furnished fun in the way of mono-

logues and recitations. There were songs,

pathetic and comic, and also Professor

Ransom in the "Black Art." After over

two hours of solid fun. t'he tables were

arranged for a progressive euchre bout, to

wind up one of the most unique and en-

joyable entertainments ever conceived and

carried out on wheels. The Lehigh Val-

ley has taken the initiative in a scheme

that may bS demanded by the traveling

public as a regular feature of their ser-

vice.
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The Oldest Scotch Locomotive.

We arc indebted to Mr, Sam. A. Forbes,

of Perth, Scotland, for the photograpli

from which we made the engraving of the

small four-wheel engine shown. The en-

gine is used on the North British Railway

still, and is supposed to be the oldest loco-

motive run in Scotland to-day. It is so

old that no one on the line knows when it

was built. It was rebuilt as far back as

1867.

Cylinders are 15x24 inches: driving

wheels, 63 inches diameter, and the boiler

has 813!/ square feet of heating surface.

The total weight of the engine is about

50,000 pounds.

© i ^
Rhyming; Engineers at Odds.

Several years ago when John A. Hill

was running the business end of Locomo-
tive Encinf.ering, he conceived the idea

read, "Turn your mules loose upon that."

The poem went on

:

''The days of the 'ballahoos' are o'er,

And the men that ran them too;

Hereafter the throttle and furnace door

Require an enlightened crew.

The boneyard's full of the ancient 'quills'

That chewed up the blocks of wood:
Heaven rest their souls, they were crazy

'mills,'

And were noiser far than good.

Now, my boys, the modern giants roll

O'er the ponderous rails of steel.

And to measure them out the steam and

coal

Is essential to your weal."

Last month when the S. P. was mak-
ing a tour among enginehouse and rail-

road offices, he was shown a copy of the

Before men lost their heads and turned

rhymers.

You talk about measuring fuel and steam;

Oh Shandy, get out with such bother;

I think that you must have seen snakes in

your dream.

For such nonsense would tire a mule's

father."

The 1,000 steel cars which the Pennsyl-

vania has ordered from the Schoen Steel

Car Company will weigh about 34,000

pounds each, or altogether 34,000,000

pounds. This means an immense amount

of steel and iron, and shows where the

bulk of the output of the steel plants goes

to. These 1,000 cars, holding 100,000

pounds each when loaded, would repre-

sent a total weght of 134,000,000 pounds.

AN ULli SCOTCHMAN.

that a poem from Shandy Maguire advis-

ing the boys to subscribe for the paper

would have a stimulating cflfect on the

subscription list. Mr. Hill wrote to

Shandy asking if he would write a poem
and in reply received an answer that if the

J. P. would give the ideas he wanted em-

braced into rhyme, the verses would be

forthcoming. The J. P. accordingly sat

down and dictated a letter to his stenog-

rapher, outlining the ideas for the poem
and ended up the letter by saying, "Now
turn your muse loose upon that and it

will be all right." When Mr. Hill got

the letter to rea<l from his stenographer, it

old circular with the following verses

written on it by Winn Powell, an old en-

gineer of the Illinois Central:

"\'our f.'tnciful giants with each modern
apjiliance

,\nd no money spared to erect them
May be run by the boys, but those ancient

machines

Needed sensible men to direct them.

Oh! Sliandy Maguire, you're a terrible liar

When you talk so about the old-timers.

For boys knew how to fire and handle the

fiver

The old-style hopper bottom wooden coal

cars had a capacity of 60,000 pounds, and

weighed about 34,000 pounds each, and

their total carrying capacity was 6.000,000

pounds, whereas the total carrying ca-

pacity of the 1,000 Schoen steel cars will

be 10,000,000 pounds, which shows a gain

in load of 4,000,000 pounds, without any

increase in the dead weight. These facts

alone speak well for the future of the steel-

car industry, and it only remains to

demonstrate their further economy by a

practical test of their durability, and then

the day of the wooden car will be over.

—

Pittsburg Post.
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Air=Brake Department.
CONDUCTED BY P. M. NGLLIS.

The Alr-Brake Situation.

The Westinghouse Air-Brake Company
authorizes the following statement in re-

gard to the New York and Boyden Com-
panies:

The purchase of the Westinghouse Air-

Brake Company of the patents and busi-

ness of the Boyden Brake Company is the

final conclusion of a long and interesting

litigation relating to air brakes.

The course of these suits has been fol-

lowed with interest by railroad men. be-

cause to a considerable extent they in-

volved the right of the Westinghouse peo-

ple to the sole manufacture of what is

known as the "quick-action" brake. By
the purchase of the Boyden inventions,

which the Supreme Court said were high-

ly meritorious, the Westinghouse Com-
pany still claim to control the situation,

although this is contested in the United

States courts by the New York Air-Brake

Company. The Westinghouse Company
have been successful in compelling the

New York Company to cease making
three different forms of brakes, and they

claim that a fourth one which they are

now putting on the market is also an in-

fringement of their patents. This ques-

tion will be finally determined by the

Court of Appeals, probably in November
or December, the opinion of the lower

court having been favorable to the New
York Company. Should the decision be

favorable to Westinghouse, then the New
York Company will once more be en-

joined, and prevented from making their

present style of brake.

In addition to this particular suit, it ap-

pears that the Westinghouse people have
brought three other suits against the New
York Company, and it would therefore

took as if litigation between these two
concerns was to be, if anything, more pro-

tracted than that between the Boyden and
Westinghouse Companies.

i g g

Hard-Turning Rotary Valves,

Last month we asked readers who had
devices or schemes for easing up a stiff

working rotary valve to write us, giving
the methods employed. We have had
several replies, from which we gather that

vulcanized fiber and white metal used in

metallic packing rings, made into rings to

go between the rotary key and valve cap,

are giving very good service. There is

little doubt that the greater part of the

difficulty with a stiff working rotary valve

lies in the ring or washer between the key
and the cap, and will disappear if properly

looked after.

Care in Fitting Pump Busliings.

In fitting upper air valve bush in the

8-inch pump, too much care cannot be

taken to make the fit so that the two
brass bush shoulders against the cast-

iron pump body, and the cap nut on top

of bush and cast-iron body—all four of the

joints—shall be made simultaneous. Too
many repairmen are content to nicely seat

the bush shoulders on the cast iron, then

file off the top of the bush, so the shoulder

of the cap nut will seat on the cast iron.

Ofttimes too much is filed off the top of

the bush; but is not noticed, as the shoul-

der of the cap nut seats. Then all that

holds the bush to its seat is the small set

screw, which ofttimes fails, its office being

to merely keep the bush from turning,

and the refitted bush is loose, causes heat-

ing, and is no better, probably worse,

than the old bushing.

i ^ i

A Qood Bool< Out of Print.

During the past year or so we have had
many inquiries from correspondents con-

cerning the 1895 Proceedings of the Air-

Brake Association's St. Louis Conven-
tion. The book is one of the best gotten

out by the Association, but unfortunately

only two thousand copies were printed,

and sold nearly within a year. Those
who possess copies will know that they

have a rare and valuable book; but if any-

one has a copy they would like to dispose

of they can get rid of it by writing this

department.

The book contains some valuable infor-

mation, and having been compiled some
time ago, it would seem that the Air-

Brake Men could advantageously go over

the subjects again, and, with the knowl-

edge and experience since gained, could

make even a more valuable book than the

original. This plan would also place the

desired information in the hands of per-

sons who are now unable to get the book.

Answer to Puzzle.
Editors:

Replying to the puzzle in last month's
Locomotive Engineering, on the lost

discharge valve, I would say that it was
replaced by the lower receiving valve, and
air was furnished by the up stroke only.

This change of air valves could, of course,

be effected in the gJ-^-inch pump, where
all valves are same size and same lift; but
could not be effected in the 8-inch pump.

S. J. Kidder.
Chicago, III.

Faulty Signalling.

.\ common faulty practice with passen-

ger-train crews on the road and inspec-

tors testing the brakes in the yard, is to

hold open the signal valve too long. It is

a familiar sight on passenger trains to see

the conductor or brakeman holding onto

the signalling cord with half his weight,

as though the harder he pulled and the

longer he held the valve open, the better

signal he would communicate to the en-

gineer. How often do we see the inspec-

tor testing the brakes on the train a few

minutes before leaving time, step up on
the rear platform of the last car and signal

the engineer to release brakes. The signal

is usually four or five blasts. The in-

spector generally makes the first blast

fairly well, the second is longer, the third

longer still, and the fourth usually draws

out all the pressure remaining in the pipe.

Both of these men evidently believe the

longer and harder pull insures a better

signal. This is a mistaken idea, and air-

brake instructors will do well to show up
forcibly this wrong practice to train crews

and inspectors.

Air-Pump Repairs.

.\ common error with air-pump repair-

men in overhauling a pump is to consider

the repairs full and complete when new
packing rings, new air valves and perhaps

a new reversing rod have been supplied.

One of the principal parts thus neglected

is the fit of the reversing slide valve rod

in the bush and top cap nut. Unless these

parts are well fitted, the live steam in the

reversing slide valve chamber will leak

out into the exhaust and carry with it the

oil which should go to the reversing pis-

ton. As is well known, a dry reversing

piston will cause a tardy reversal of the

stroke and the pump to pound. It would
therefore be good and profitable practice

in overhauling an air pump to see that the

reversing rod fits snugly in the cap nut

and bush.

Any person having a copy of the Air-

Brake Men's 189s, St. Louis, Proceedings

which they wish to dispose of, can get rid

of it by writing this office.

It is reported that the chairmen of the

Air-Brake Association committees are

getting an early start on their reports, and
we may therefore expect a good air-brake

book in their 1899 Proceedings.
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CORRESPONDENCE.
Who Slides Wheels?

As the seasons whirl around, the good
weather for ducks has changed to that of

conditions favoring a good crop of sHd-

fiat wheels. As the time of year has come
when some wheels begin to assume a

rectangular appearance, as if about to

perform the geometrical feat of "squaring

the circle," it might be in order to call

the attention of engineers and others

equally interested to some ways by which

wheel-sliding can be largely avoided.

In the first place, let me say to those

sufifering from this malady and laboring

earnestly for its prevention, that they are

not alone—there are others.

It sometimes gets in print that such and

such roads do not know what a slid-flat

wheel is. Let me ask the reason why
they do not know. Is it because they use

Are these roads wlio don't know a flat

wheel when they see it, braking up to fully

go per cent, of the weight of passenger

equipment? Of course they are doing

this, as the law would go hard on them if

it were shown that some accident oc-

curred on a train lacking proper percent-

age of braking power. But is the force of

shoes against wheels all that determines

the stopping power of a train? Should

we take into consideration what kind of

brake shoes are used? Suppose some
road should change from a soft cast-iron

shoe to a harder one, and without any

alterations in leverage thereby prevent

wheel-sliding, would any practical railroad

officer say that the braking power had not

been changed? Have no roads done

this?

Can a road that has all six-wheel truck

cars with but two pairs of wheels braked

as the mechanical department in this item

of wasteful expense.

Observation has shown the writer that,

as a general rule, engineers who are poor-

est handlers of the air brake and most

wasteful of their pressure, and those who
use the most sand—even at the point of

waste, many times—are the least often

guilty of wheel-sliding. In the first place,

repeated applications and releases have

so reduced their available pressure that

there is too little left at the last to cause

sliding. In the other case, the habitual

user of sand stops with a lighter applica-

tion, as a train runs harder on sand, and,

too, after his brakes are set he does not

unexpectedly run onto sand previously

laid by some man pulling out of the station

he is approaching, which is apt to occur

on a single track.

But a few years ago, if you asked a num-

ONE PAGE FROM THE LEDGER OF A BIG ROAD.

Dr. J^i/^c/^/ w^^^^c^-^^^^-^ Cr.

Oct.

Nov.

Nov.

Nov.

Nov.

15

15

100 Cars Sand (mostly Gravel
and Clay) @ 50c

106 Pairs Steel-Tired Wheels
turned off—Loss of Metal .

.

15 Pairs Ca.st Wheels removed
(since shortening up time on
Nos. II and 12 on Nov. ist)

@$io

10 Pairs slid on mud ballast on
Mud Valley Division @ $10.

40 Pairs slid on the slack bal-

last, Coal City Branch

&c., &c.

$50
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an hour (and at a point where there is

perhaps a slippery highway clossing), re-

lease and bring the handle back to lap.

making a second and lighter application

after all cars have had time to entirely re-

lease.

The success of this method comes from
the fact that the heaviest braking is done
when the train is moving at a high rate of

speed and wheels will not slide, while on
the tail end of the stop the pressure is so

light that it will not cause sliding. Engi-

neers who have never systematically tried

this are surprised to find that rather less

time has been consumed than in stopping

on a better rail with one application of

two or three light reductions. This latter

method is theoretically good braking, but

on bad rail is practically sure of wheel-

sliding with cars and shoes of proper
braking power.

One thing more: As trainmen should

be also interested in the prevention of loss

to the company, what harm would come if

superintendents should issue the follow-

ing bulletin, or if it should creep into the

Book of Rules: "Trainmen must carefully

watch the wheels in their train, and every
time they notice them sliding they should
immediately pull the air signal cord and
hold the valve open until the wheels stop
sliding. When an engineer receives one
long continuous blast of the air signal

whistle while the train is being stopped
by the air brakes, he shall understand that

some of the wheels are sliding and shall

immediately release all brakes and set them
more lightly, unless it would be absolutely

dangerous to do so."

E. W. Pratt,
Gen'l A. B. Insp., C. & N. W. Ry.

Chicago, III.

A New Alr-Brake Patent.
Editors:

I am sending you drawings and descrip-

tion of my new device for taking up slack

in train with engine brakes before train

brakes are applied, and also for holding
engine brakes on after train brakes have
been released, thus allowing the slack to

run out gradually.

My invention consists in providing the

rotary valve of the brake valve with cer-

tain cavities and its seat with a port lead-

ing through the valve casing and con-

nected by pipes with the exhaust port of

the triple valve, enabling pressure to be

applied to the engine brake cylinder by
way of the avenues of the triple valve or-

dinarily employed to open that cylinder

to the atmosphere.

To the customary indicated operating

positions of the engineer's brake-valve

lever I add a "new-position" or "engine-

service" demarcation, and upon moving
the lever into the new position air from

reducing valve 3, with the triple valve 4.

From the triple valve pipe 5 leads to train

pipe 6. and pipe 7 to auxiliary reservoir 8.

All the parts so numbered are .of the cus-

tomary construction and operation.

Train pipe 6 joins the engineer's brake

valve 9, which has a circular valve seat 10,

possessing the port 11, extended by groove

12; the port II, leading to atmosphere;

port 13. leading to the train pipe, cavity

14, and the remaining smaller ports re-

quired to carry out the regular operations

of the air-brake system.

In addition to the usual ports, I have

the main reservoir is admitted to the en-

gine brake cylinder only, no demand be-

ing made upon the auxiliary reservoir, as

in the regular "service application" of the

train brakes.

Release of engine brakes set as de-
scribed is effected by turning the lever

into the proper "position while running."
A suitable pressure-reducing valve mech-
anism is introduced between triple valve

and brake cylinder.

Upon the drawings in Fig. i numeral i

marks the engine brake cylinder, con-

nected by pipe 2, including a pressure-

provided a new opening 15 between port

II and cavity 14, leading through the cas-

ing of the brake valve and connected by
pipe 16 with exhaust port 17 of the triple

valve.

Fig, 2 shows the face 18 of the rotary

valve having the customary large cavity

ig and adjacent thereto the relatively

smaller port 20, also the groove 21 near

the periphery and other ports or pas-

sages required to carry out the regular

operations of the air-brake system.

In addition to the usual cavities I have

provided two new ones between port 20
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and groove 21 ; mmiber 22 designating the

larger and 23 tlie smaller cavity. Both
are of similar oblong shape with parallel

sides and roimded ends, and median lines

drawn joining the ends of each interiorly

would form portions of the same circum-

ference described from the center of the

valve face.

Probably my device may be criticised

harshly, but while it is being under fire,

it will make some smooth stops on the

Pittsburg division of the P.. C, C. & St.

L. Ry., where it has been in successful

test for some time past.

W. P. Alter,
Engineer, P., C, C. & St. L. Ry.

Dt'ujiisou, O.

made as near steam tight as possible on

both bearings—that is, on upper head and

bush—so as to keep pressure in steam

chest, as a reversing valve bush might be

called. We make recess in reversing cyl-

inder cap 5-64 inch to secure required

cushion on the up stroke of reversing pis-

ton, and also make reversing cylinder to

tap down lightly on its taper bearing. We
never rebore the reversing valve bush, but

always renew it; also the valve, reversing

valve stem, and cap, if worn badly.

In making a fit of reversing piston rings

and main valve rings, I am careful to get

a good bearing in cylinder by lapping

the rings a very little, and main piston

rings are fitted just tight enough so as not

This gives practically a new piunp; and

by keeping parts as near standard as pos-

sible, we have good working pumps. The
next time a pump comes in, I can true up
reversing cylinder and main valve bush-

ings, and use new rings in same and the

extra set of rings made for main piston.

We rebore this pump again, using piston

No. 2, until cylinders are I- 16 inch larger

in diameter than piston.

In general repairing of air pumps or

other air-brake work, the closer all parts

can be kept to the original or standard

sizes, and work be done with care, the

better results we will get, and cheaper it

will be in the end. F. G. Shaffer.
Chatnbershurg, Pa.

Fig. 3.

SHOWING KELEA.-iK. RUNNING AND I.AI" POSITIONS OF ALTER'S NEW AIlt-BRAKE DEVICE.

Qood Repairs on Air Pumps.
Editors:

Your article on steam arrangement of

8-inch air pump, in November number,
brings to my mind an article I saw in

Locomotive Engineering a few years

ago, giving information concerning the

entire pump. I have followed this recom-

mendation closely, and have had good re-

sults.

The road I am connected with use

mostly 8-inch Westinghouse and a few

9j/2-inch pumps, and have very many sta-

to be able to push piston back and for-

ward in cylinder by hand, using a soft

hammer so as to get a full bearing by the

time the pump is run a short time on the

test rack.

I am changing all main valves to stan-

dard length, and making distance from

upper surface of center piece to main
valve stop 25-64 inch as pumps come in

for repairs. This change lengthens the

life of reversing piston rods and main
valve rods, also that annoying report of

"Pump has stopped entirely, or disabled,"

Air-Brake Alarm Cock.

Editors:

I send you herewith a drawing and de-

scription of my patent, the object of

which is to provide a new and improved

air-brake alarm device which is simple

and durable in construction, very effective

in operation, and arranged in such a man-

ner that the train-pipe cock and the cock

for the signal-pipe cannot be closed with-

out giving an alarm to the engineer and

the conductor of the train on which the

device is used.

..Emergency __ J : /

Fig. 4.

SHOWING "ENGINE," SBUVICB AND EMERGENCY POSITIONS OF ALTER'S NEW AIR r.HAKE DEVICE.

tions on runs, using from five to ten cars

on passenger trains, requiring a good air-

maker. The service of pumps has been

from eighteen to twenty-tour months. I

get good results from the following re-

pairs:

We will take a pump after two years'

service, take it apart and lye all parts oflf.

After examining the pump, if we find cyl-

inders worn 1-32 inch larger in diameter

at ends than at center, we rebore these cyl-

inders and make new piston and rings to

suit. We always make one extra set of

rings for next repair of this pump.

When reversing cylinder and main valve

bushings can be bored by not increasing

their diameters more than 1-64 inch above

standard, we true them out. Nearly all

pumps getting new pistons also get new re-

versing cylinder and main valve bushings.

In repairing upper head, both caps are

when that J^-inch main valve stop is

broken again, and allowed the main valve

to drop out. We have increased this stop

to ^-inch diameter, with ;4-ineh hole

through center piece to overcome break-

age.

Air valves of the 8-inch pump are given

^-inch lift for receiving and 3-32 inch for

discharge. I am using steel end on valves,

with good results; no breaking of dis-

charge valve.

We also grind in our valve chamber
bush in its place and adjust set screw so

as to be able to move valve chamber bush

slightly when set screw is tight, and see

that cap is fitted nicely on air cylinder and
bush. We also make lower valve cap

screw fairly tight, so as not to get back

pressure past the thread. I grind air valves

with Trojan Grinding Compound, med-
ium grade.

The air-brake system is provided with

the usual train-pipe A and with a signal-

pipe B, both extending from the locomo-
tive to the cars in the usual manner. The
train-pipe A is provided at the end of each

car with an angle-cock C, containing a

two-way plug C. carrying at its stem C^
a handle /'. formed with a segmental gear

D' in mesh with a segmental gear £, se-

cured on the upper end of the stem f-
of a plug F' , forming part of an auxiliary

cock F , preferably cast on the angle-cock

C, as shown in the drawings.

The auxiliary cock F is connected at

one end by a pipe G with a pipe H. having

a branch pipe W, leading to the whistle

or other alarm /. arranged in each car and
on the locomotive in the usual manner.

The other end of the auxiliary cock F is

connected by a pipe / with the signal-

pipe B. The plug / ' stands at right angles
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to the plug C of the angle-cock C, so that

when the angle-cock plug is opened, as

shown in Fig. 3, the auxiliary plug F' is

in a closed position, and when the handle

D is moved in the direction of the arrow

a' then the angle-cock plug C is shut and

the other plug f is opened to connect the

pipes / and G with each other.

Now it is understood that when the

angle-cock is in an open position, as

shown in Fig. 3, the plug F is closed, and

when the angle-cock is closed for any

reason or other then the cock F' is opened,

so that air from the signal-pipe B can pass

through the pipe /, cock F and pipe G to

the pipe H, and from the latter through

the branch pipe H' to the alarm / to sound

the same. Thus the engineer as well as

the conductor is at once notified that the

angle-cock in the train-pipe has been shut.

In the signal-pipe B is arranged a three-

way cock K, containing the three-way

plug K' , carrying on the upper end of its

valve-stem K- a handle L, standing in the

same direction as the handle D, previously

mentioned and shown in Fig. i. A seg-

nal-pipe cock K is in an open position, as

shown in Fig. 3, the auxiliary cock is

closed, and consequently no air can pass

to the whistle or alarm /; but when the

handle L is moved to the right, then the

plugs K' and 0' move simultaneously into

the position shown in Fig. 5—that is, the

plug 0' moves into an open position to

connect the pipes if and P with each other

and the other plug K' connects one end

of the signal-pipe with the pipe //, pre-

viously mentioned. When this takes place

and the air passes to the signal-pipe B in

i^-E;
F' F
\-4-

Fig.4

C C

signal-pipe, the alarm will be sounded

whenever the cock in the pipe is closed.

The rear end of the last car in the train

has the valve Q closed, so that an alarm

is not sounded when the handles D and L

are moved into such positions as to close

the valves C and K.

I might add that the whistle is locked

up in the car, and nobody but the brake-

man can get at it.

Adam McIntosh.
Albanv. N. Y.

Device for Easing Rotary Valve

novement.
Eiitors:

I noticed in answer to question No. 98,

October issue, in reference to hard-work-

ing brake valves, you recommended oiling

the gasket between the key collar and top

cap of engineer's brake valve in order to

overcome the trouble complained of.

The gasket mentioned becoming dry, is

undoubtedly the cause of many brake

valves working hard, and particularly so

where a high main reservoir pressure is

carried. Frequently in taking the valve

mental gear V is formed on the handle L
and is in mesh with a segmental gear se-

cured to the upper end of the stem 0- of

a two-way plug 0'. mounted to turn in

the auxiliary cock 0, preferably cast on the

signal-pipe cock K. One end of this

auxiliary cock is connected with a pipe

P, containing an ordinary valve Q and
opening to the whistle or other alarm 7

below the pipe H' . (See Fig. 2.) The
other end of the auxiliary cock is con-

nected by a pipe R with the train-pipe B
on that side of the valve K opposite to the

side on which the pipe / enters the signal-

pipe B. The plugs K' and 0' are so ar-

ranged relative to each other that when
the plug K' is open, as shown in Fig 3,

the plug 0' is shut of?—that is, it discon-

nects the pipes R and P; but when the

handle L is turned in the direction of the

arrow a' then the plug K' closes one end

of the signal-pipe B and connects the

other end with the pipe H. (See Fig. 5.)

At the same time the plug 0' is moved into

an open position to connect the pipes R
and P with each other.

Now it will be seen that while the sig-

O O

t^ ^ b/"'^'^
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the direction of the arrow b', then air will

pass from the signal-pipe through the pipe

R, the auxiliary cock 0, pipe P, to the

alarm /, so as to sound the same, thus

notifying the engineer and conductor that

the cock for the signal-pipe B has been

closed.

If the air passes in the inverse direction

of the arrow b' through the signal-pipe B,

then the air passes through the three-way

cock K' to the pipe H (see Fig. 5), and

from the latter to the branch pipe H' to

the alarm /, so as to sound the same. Thus,

no matter which way the air passes to the

apart, the washer will be found quite dry,

while the rotary valve and its seat will be

in a fair state of lubrication. This is to be

expected, when we take into considera-

tion the unbalanced area of the key, to-

gether with the material used tp pack

against leakage at that point. Upon turn-

ing to Haswell, under the head of Experi-

ments in Friction, it will be noticed that

tanned ox-hide upon cast iron, greased,

gave a higher coefficient of friction than

any of the other thirty-seven materials ex-

perimented on. Several air-brake men
have adopted the plan of using a white-

metal ring for packing at that point, with

very satisfactory results.

Engineers who pride themselves on

their ability to stop an air-braked train at

the point desired without shock or lurch,

tell us that a nice working brake valve

contributes largely to that end, and many
of them clean and oil the valve under their

charge. The superiority of the 1892 (E-6)

brake valve over the 1890 (D-8) for all

classes of service goes without saying;

however, one feature of the latter that

found favor with enginemen was the small



December, 1898. LOCOMOTIVE ENGINEERING. 567

amount of trouble required to take out the

rotary valve and key for oiling and clean-

ing.

Some time ago, while thinking of this

subject, the plan of oiling the key gasket,

as shown by the accompanying sketch,

suggested itself, and it appears to answer
the purpose very well. The supply of

lubricant (tallow) is held in the central

hole of the key stem, and by advancing
the threaded plug oneturn,a small amount
of the lubricant is forced out of each

radial hole onto the gasket. This, of

course, is done before the pump has been
started and pressure accumulated. The
device is hidden from view, and it is not

believed that the reduction in section of

the stem weakens it to any appreciable

extent.

C. P. Cass,

St. L. & S. F. R. R.

Springfield, 3lo.

QUESTIONS AND ANSWERS
On Air Brake Subjects.

(131) T. E. F., Bergen, N. J., asks:

What are the advantages claimed for

the new air signal reducing valve over

the old one? A.—The supply passages

are larger, and the operating parts are

larger, stronger and more accurate in

their working.

(132) J. F., North Bay, Ontario, asks:

What is the object of having the stem

of piston 47 in engineer's valve extend be-

low the seat to train line exhaust? A.

—

To limit and more gradually control the

, exhaust of pressure from the train pipe

when the equalizing piston rises.

(133) R. B. M., Buffalo, N. Y., asks:

You claim that keeping all brakes cut-

in keeps them in good working order.

Please explain. A.—An air brake is like a

watch: it is kept in good condition by

working instead of lying idle, rusting up,

and not able to work when you want it to.

(134) R. Q., Marshalltown, la., asks:

I. What should be the correct diameter

of the hole in reversing valve chamber
cap? A.— I. See article on "Air Pump
Repairs." this department, this number.

2. On measuring the length of the stop

pin for main valve in the air pump, should

it measure 25-64 in. from top of gasket

or with gasket removed? A.—2. With
gasket removed. See cut and measure-

ments on page 518, November number.

(135) P. L., Pittsburg. Kan., writes:

In the answer to Question 283 Progres-

sive Questions and Answers by the Air-

Brake Men, it says to see 1895 proceedings

for further information. I am unable to

get that book. Can you help me? A.

—

The book is out of print now, and we don't

know where you could get a copy. The
reference made in Question 283 is to a

lengthy and complete report on slid flat

wheels made at the St. Louis convention.

C136J R. Q., Marshalltown, la., asks:

What is the most wear allowable on a

reversing valve stem before renewing?
A.—There is no accepted limit, but there

should be no considerable play in the

parts. For a good working pump, the

stem, and ofttimes the bush and cap nut,

should be renewed when the pump is

overhauled. Frequently, however, the

stem is renewed, but the worn cap nut

and bush do not tightly fit the new stem,

and the job is then only half done. The
parts should have a neat sliding fit.

(.'^37) R- Q-. Marshalltown, la., asks:

How do you test the graduating spring

9 in the plain triple valve? A.—This

^ x-g Compression Plug

1 : J/ Leather
Py^ >?^ 'Washer

WASHER LUBRICATING DEVICE.

test is not of any great importance, al-

though it should be given its share. A
repairman soon becomes familiar with the

resistance offered by the spring and can

tell approximately by pressing it with his

thumb whether it has sufficient tension.

However, should you wish to carry the

test further, the device illustrated on page

144, Air-Brake Men's Proceedings for

1897, would doubtless meet your require-

ments.

(13S) R. Q., Marshalltown, la., writes:

In renewing the upper air valve bush-

ings for the 8-inch pump, I find them all

too loose. What is the best way to make
a tight fit? All bushings are factory made.

A.—In fitting the bush in great care

should be taken to make the two shoulders

on the brass bush, the bottom of the cap

nut on the bush, and the collar of the cap

nut on the cast iron all seat at once. Fit

the two shoulders, even scraping and

grinding them in first, then carefully fit

the cap nut with red lead and scraper. Be
careful and don't crush the bush by a care-

less fit of the nut.

(139) R- B. M., Buffalo, N. Y.. writes:

In one of your numbers which gave
illustration of the Shaw slack adjuster, it

was claimed that the dead lever was the

only right place to take up slack. Is this

true? A.—The dead lever is no doubt the

better place to take up slack on an air-

brake car which has no adjuster, but it is

an open question on cars having slack ad-

justers. There are slack adjusters in

actual operation, and giving splendid satis-

faction, which take up slack elsewhere in

the rigging than the dead lever. The Mc-

Kee is a good example, which takes up

slack at the cylinder lever.

(140) E. O. P., St. Albans. Vt., writes:

When a reduction of train pipe pressure

of 15 pounds is made, a like reduction of

auxiliary reservoir pressure is made. Why
is it that a gage attached to brake cylinder

will show a pressure of about 25 pounds?

A.—The capacity of the brake cylinder

when compared to that of the auxiliary

reservoir is such that when 15 pounds of

the auxiliary reservoir pressure expands

into the brake cylinder it amounts to 25

pounds in the cylinder. In other words,

the brake cylinder is smaller than the

auxiliary reservoir, and 15 pounds from

the auxiliary will make 25 in the cylinder.

(141) R. L. B., Port Jervis. N. J.,

writes:

Suppose the air brake is set full on a

passenger car, and the brakeman takes

hold of the hand brake wheel and applies

force, but cannot move the wheel any.

Does the force he puts in trying to turn

the wheel go to set the brake tighter?

A.—No. There will be no more brake

power put on the shoes until the brake-

man succeeds in turning the wheel some.

If the dog happened to be in the ratchet

wheel, the stress on it would be lessened

the amount the brakeman pulled on the

brake wheel, but that is all the effect that

would result.

(142) R. H. N., Trenton, N. J., writes:

In looking over past numbers I find a

statement in the August, 1896, number,
question 53, saying the equalizing piston

in the engineer's valve does not lift full

distance till on about a thirty-car train. In

the December number, 1897, question 134.

it is stated it goes its full lift with ten

cars. Which is correct? A.—These two
cases were used to illustrate the diflference

in the lift of the piston on one car and on
a large number of cars. In fact, it is not

known just how the piston does lift with

trains of different length, and no lift can

be assigned as a standard, as it will vary

with the condition of the piston. A tight

working or dirty piston would be erratic,

while an easy working piston might lift

uniformly.

(143') R. Q.. Marshalltown. la., asks:

How can you distinguish a blow caused

by the reversing slide valve rod wearing
loose in the cap nut from other blows?
A.—A blow thus caused is had on the up
stroke only, and cannot be distinguished

from blows caused by loose reversing rod

in bottom of reversing slide valve bush,

loose bush, worn rings in reversing pis-

ton, loose reversing piston stem, loose

reversing piston bush or leaky reversing

slide valve, as blows caused bv all of these
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faults will leak steam into the top end of

main cylinder only. However, if the con-

dition of all these parts is known, the blow

can be traced to the faulty part. A blow,

therefore, which manifests itself only on

the up stroke must be one of these parts;

while for a blow which is had on both up

and down stroke, we must look further to

the packing rings in the main valve and

the main piston.

(144) G. R., New York, writes:

I. Why does a shoe 18 inches long give

no greater holding power if bearing on

only half its surface than on whole? 2.

Why won't one 18 inches long hold bet-

ter than one only 9 inches long? A.

—

The Master Car Builders' Committee,

appointed to make brake shoe tests,

found that the ends of a shoe 18

inches long would stand away from

the wheel tread after an application

which caused the generation of a con-

siderable amount of heat, and permitted

only a certain portion of the shoe near the

middle to do effective work. The shoe

ends standing off was due to the straight-

ening out influence imparted to the shoe

by the heat. If the shoe were made only

3 or 4 inches in length, the friction per

square inch would be so great that the

heat generated would cause the metal to

melt and run, and little holding power

would be had. It was necessary, there-

fore, to find a medium length of brake

shoe which should remove as far as pos-

sible these two evils, and 9 inches was

found to be a good compromise. A new
brake shoe, having a small partial bearing

on the wheel has the same tendency to

melt and run until the whole bearing is

had. This, with the poor friction offered

by the scale or film on a new shoe, gives

poor braking or holding power.

An Old Iron Coach.

An esteemed correspondent who has

been for years a friend of the railroad de-

partment of the Post sends the following

interesting history of an ancient car:

"The old relic used on the Sharpsville

railroad for the transportation of passen-

gers, called 'the coach,' still has an exist-

ence and affords a theme for many a

drummer's joke. They call it 'the coach'

because it is the only car used by pas-

sengers on the line which extends from

New Wilmington Junction on the West-

ern New York ^ Pennsylvania to Sharps-

ville on the Erie & Pittsburg and the Erie

Railroad. It is declared that in the whole

world there is no other car like this, and

is still serviceable, although hoary with

antiquity.

"It is said to be the pride and joy of

Receiver McIIvaine's heart, and the fond

look that bespreads itself over his benign

countenance when he gazes on the em-

bossed sides of 'the coach' would remind

one of the appearance of a young father

handling his first 'kid.'

"This coach has an interesting retro-

spective history, unique in the annals of

transportation in this country, and should

have been exhibited at the Pittsburg Ex-

position long before this alongside of the

magnificent Pullman car, as the contrast

would be a grand object lesson in coach

building.

"This old coach was built at New
Brighton in 1862 or 1S63, and was one of

a lot of twenty-four built for the old Pitts-

burg, Ft. Wayne & Chicago Company by

a company organized for the purpose of

building iron cars. The patentee and pro-

moter of the scheme was George Glass,

who was at that time a master mechanic

on one of the railroads entering Pittsburg.

He succeeded in enlisting capital enough

to build a manufacturing plant and put in

the necessary machinery to build cars.

Their first, and I think their last, order for

coaches was for the twenty-four cars for

the Pittsburg, Ft. Wayne & Chicago,

which were put in service but were quickly

condemned by the traveling public, as

they were too hot in summer and too cold

in winter. They were next assigned to the

emigrant traffic, where they remained for

about one year, when they were distrib-

uted among the local freight crews as

cabin cars. One of them, 'The Coach,' was

sold to a farmer who was at that time a

stockholder in the New Castle & Franklin

Railroad, afterward the Oil City & Chi-

cago, the Pittsburg, Titusville & Buffalo;

the Buffalo, New York & Philadelphia,

and finally the Western New York &
Pennsylvania. The farmer, as above

stated, sold it to the New Castle & Frank-

lin, where it was used for some time, when
he obtained possession of it again through

some legal process and rented it to the

late General James Pierce, who was then

president of the old Sharpsville & Oak-

land Railroad.

"How the Sharpsville Railroad Com-
pany obtained a title 'deponent sayeth

not,' but from that date until the present

day 'the coach' has survived the ordinary

vicissitudes of railway wear and tear,

changes of ownership, etc., and still pre-

serves the even roll of its way between

the busy little town of Sharpsville and the

classic precincts of Wilmington, under the

pilotage of Captain Frank Locke as con-

ductor and 'Billy' Deeter. engineer, and it

promises to be still running when some of

the other railroad relics have departed to

the shades."

As a fitting sequel to the above inter-

esting narrative, the railroad editor would

call attention to the fact that the story

proves that what the ancient philosopher

said about there being "nothing new

under the sun" was very near correct, and

consequently we may say the pressed-

steel car of to-day is only a modification

of the iron cars built at New Brighton

thirty-seven years ago, and the long life

of the old coach is another proof of su-

periority of the all-steel or all-iron car.

It might also be stated that cars with in-

terior metal sheathings are coniing into

use now and have already demonstrated

their superiority. The Schoen Pressed

Steel Company is composed of enterpris-

ing gentlemen, and we have no doubt that

they will send one of their expert me-
chanics to make a report on the old car

of the Sharpsville Railroad and the prin-

ciples of its construction, which they will

have printed in the Post and other recog-

nized railway journals.

—

Pittsburg Post.

i i i
Some Railroad Facts of 1898.

Mr. Duanc Doty, of the Pullman Palace

Car Company, has compiled some inter-

esting figures on railroads in this country.

In the matter of mileage, Illinois leads

the other States, while the total mileage

has increased from 22 miles in 1830 to

186,500 in 1898, and counting sidings and

turnouts, this reaches 244.500 miles. This

is owned by about 2,000 corporations.

Freight rates average one-eighth of a cent

per ton per mile.

His figures give the people employed

as 850,000, with an average pay of $565 per

year. Taking out the higher salaries, this

leaves pretty slim picking for some of

them.

There are :^7 cars to every locomotive

(not counting sleepers) or a total (with-

out sleepers again) of 1,325,000 cars.

When we are wondering about the de-

mand for new cars, it is well to remember
that about 100.000 are scrapped every year,

so this number is required to keep up the

supply, to say nothing of an increase.

There are 36.000 locomotives in use,

10,000 of these being in passenger service.

Each of the latter haul on an average of

50,000 passengers per year. Freight en-

gines pull 30,000 tons of freight in the

same time Their work is equivalent to

carrying one ton 1,300 miles for every

man. woman and child of the population.

Freight gives over three-fourths of the

receipts from the roads.

S ^ S
The Atchison, Topeka & Santa Fe have

latelybeen extending their system of block

signaling, with very satisfactory results.

An official of the company, speaking of

this improvement, said that the saving in

expense formerly resulting from train col-

lisions would soon pay for an elaborate

block system. Owing to the great length

of the blocks, freight trains are handled

on the permissive system, but passenger

trains have the absolute block.

The Tabor Manufacturing Company,

Elizabeth, N. J., send us a pamphlet de-

scribing their molding machine and giv-

ing considerable information as to its

working. The pneumatic vibrator which

they use is one of the neatest devices in

the field of molding machines, and the

whole machine has many interesting

points. Those who have foundries or

foundry work should send for a pamphlet.
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WHAT YOU WANT TO KNOW.
Questions and Answtrs.

Correspondents wisliing to have ques-
tions answered in these columns should
send in their names and addresses, not
for publication, butfor evidence of good
faith. We throw all anonymous letters
into the waste basket.

(87) L. E. K., Baraboo, Wis., writes:

Authorities on valve motion say that

the angularity of the eccentric rod tends

to distort the movement of the valve. I

cannot see how this can occur with such a

small crank arm or throw. Is it of suffi--

cient magnitude to seriously afifect the

motion? A.—No, the angularity of an

eccentric rod is of very little importance

in its bearing on the movement of the

valve.

(88) J. P. K., Buffalo, N. Y., writes:

Can you burn the smoke-bo.x end of a

flue in a locomotive boiler while going up

grade, provided the water gets low enough
to expose it, although back on the crown

sheet there is plenty of water to protect it

and the firebox end of flues? My friend

claims that it can be done; I say it cannot.

Which is right? A.—Under certain cir-

cumstances the tube end might get burned,

but it is not likely to happen, unless there

is a very small part of the flue covered

with water.

(89) J. F., North Bay, Ontario, Can.,

asks:

At what temperature does the water

from an injector enter the boiler? A.

—

This depends on the temperature of feed,

the steam pressure and on the kind of in-

jector. A fixed nozzle or single set of

tubes will not heat it as high as a double

tube injector. The former will range from

120 to 150 degrees, while the latter may go

as high as 200 degrees. Some makers

have claimed higher than this, but it is ex-

ceptional.

(90) F. U. N., Haverhill, IVIass., writes:

I recently saw some front cylinder heads

ground on, which struck me as being a

laborious way to make a joint on a loco-

motive cylinder. Is this common prac-

tice? A.—It is an unusual thing to make
a joint on front cylinder heads by grind-

ing, although it is done to some extent on

back heads. The best and cheapest joint

for one as likely to be broken as the front

head, is the soft copper wire, 3-16 inch

diameter, let into a groove on the joint of

the head. This practice is nearly universal.

(91) G. A. S., Galveston, Te.xas, asks:

I. Does not the clattering of solid side

rods indicate too much lost motion on the

pins? A.— I. Not necessarily, for the rea-

son that side rods require to be fitted

loosely when new, in order to be free

from binding during vertical oscillations

and curving of the engine. 2. What
would be the proper amount of play to

give a rod bushing on the pin when first

fitted? A.—2. There is a variation of

practice in this respect, the diameter of

hush being made from a full 64th to a

full 32d inch larger than the pin. and also

given a lateral motion of about i-64th

inch. It is the movement laterally on the

pin that causes the disturbance you men-

tion, rather than the diametral fit.

(92) K. O. D., Buffalo, N. Y., writes:

I notice a great difference in the diam-

eter and hight of smoke-stacks on several

roads and also on the same road, for cyl-

inders 18 inches in diameter. Can you

say why this condition of things should

obtain at this time when all details of loco-

motive design are supposed to be gov-

erned by well defined requirements? A.

—

There appears to be no standard hight

or diameter of stack for a given size of

cylinder; indeed, the necessity for such a

standard has never yet forced itself on

locomotive men for the reason that a very

wide range of dimensions are allowable

without impairing the steaming efficiency

of an engine. We have known of stacks

for this diameter of cylinder to vary from

18 inches to 14 inches, and all do equally

well.

(93) R. A. W., Stockton, Cal.. writes:

Please inform me through your paper:

I. To what, if anything besides centrifugal

motion, do you attribute the greater wear

on the smaller side of eccentrics? A.— i.

It can be shown that centrifugal force is

responsible for the wear on the small side

of eccentrics; but it does not follow that

the wear is greatest at that point. The

work done to overcome the inertia and

frictional resistance of the valve motion

causes excessive wear on the side of eccen-

tric next to the shaft, and this is greater in

many cases than the wear due to centrif-

ugal action. 2. Some eight-wheel engines

have dust collars on the journals of the

back drivers. Have these collars any

other uses except to exclude dust? A.— 2.

These collars have no other function that

we know of, than to act as dust guards,

and they do this admirably on the Union

Pacific, where they have been in use for

some time

(94) M. E. R., Meadville, Pa., writes;

Will you please say how the heat radi-

ated from incandescent coal may be de-

termined? A.—The formula given in D.

K. Clark's Pocket Book is extensively

used to calculate the heat radiated from in-

candescent coal or coke, as follows: When

R = quantity of heat radiated per square

foot of surface per hour in British

units;

0= temperature of the enclosure in Fahr-

enheit degrees;

t = excess temperature of surface of hot

body above the temperature of the

enclosure. H, in Fahrenheit de-

grees,

o = constant, 1.004.

i? = J44a «(«' - 1)

By the formula the increase in the rate of

radiation is in a higher ratio than the ex-

cess temperature, when the temperature of

the enclosure is constant. The heat radi-

ated from a coal or coke fire is estimated

at about one-half of all the heat generated.

EQUIPMENT NOTES.

One engine for the Almapee & Western

is under way at Baldwin's.

Two engines are under way for the

Leopoldina Railway at Baldwin's.

Harlan & HoUingsworth are building

fifteen passenger cars for a railroad in

Corea.

Wells and French are building 500

freight cars for the Continental Fruit Ex-

press.

The Lorain Steel Company are having

forty steel cars built by the Schoen Car

Company.

One engine for the Ferro Carril Xico

& S. R. is being built at the Baldwin Lo-

comotive Works.

The Flint & Pere Marquette are having

five passenger engines built at the Brooks

Locomotive Works.

Two passenger cars are being built for

the Chesapeake Beach Railway at the St.

Charles Car Works.

Jackson & Sharp are building fifteen

passenger cars for the Washington County

Railroad of Maine.

Five freight engines are being built for

the Boston Si Albany at the Schenectady

Locomotive Works.

The Baldwin Locomotive Works are

engaged on one engine for the Esquimault

& Nanaimo Railway.

The Riddle Coach & Hearse Company
are having two cars built by the Youngs-
town Car Company.

The Indiana Car & Foundry Company
are building two cars for the Mather

Stock Car Company.

Six passenger engines are being built

at Schenectady for the Chicago, St. Paul,

Minneapolis & Omaha.

The Chicago, Burlington & Quincy are

having 300 freight cars built by the Wells

& French Car Company.

The Pullman Palace Car Company are

building two passenger cars for the Chi-

cago, Rock Island & Pacific.

Two engines are under construction at

the Baldwin Locomotive Works for the

Choctaw, Oklahoma & Gulf.

The ,\tchison, Topeka & Santa Fe are

having five passenger engines built at the

Dickson Locomotive Works.

Two freight engines are under construc-

tion for the Buffalo, Rochester & Pitts-

burg at the Brooks Locomotive Works.

Two six-wheel connected engines for

the New York Central are under con-

struction at the Schenectady Locomotive

Works.

The Burlington, Cedar Rapids & Nor-

thern have ordered six first-class coaches,

three from the Pullman Company and

three from Barney & Smith. They will

be 75 feet long, have the standard steel

platform, Scarritt scats, and finished in

ciuarter oak. They will have four-wheel

trucks with 6o.ooo-pound axles.
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A Lubricated Center Plate.

The resistance of cars on curves, due

<o the bolsters deflecting sufficiently to

allow the side bearings to be in contact,

has been a two-edged sword which cut in

the way of reduced haulage, and also thin

flanges, if we may accept the diagnosis

of the doctors. It has come to be under-

stood, too. that there is quite enough fric-

tional resistance in a pair of rough, dry

center plates to prevent a car truck from

easily taking its correct position on a

curve. In such a case the results must be

exactly the same as those cited above.

In order to overcome such a contin-

gency, the center plates shown herewith

were devised on the Northern Pacific.

a sharp flange on his wheels—a situation

traceable directly to his center plates. The
next thing in order now will be a ball-

bearing center plate, if reduction of fric-

tion is what is required. We are enabled

to present these new plates by courtesy

of Mechanical Engineer Thompson.

Favors a Standard Car Coupler Knuckle

There is no railroad official better in-

formed than Mr. Peter H. Peck regarding

the weak points of a car that by failure

leads to annoying and expensive delays.

Mr. Peck is master mechanic of a rail-

road which is in reality a huge switching

yard. With the knowledge of car defects

<P
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LUBRICATED CENTER PLATE.

They are made of malleable iron, and of

such a shape that oil, when poured into

apertures provided for it in the upper

plate, will find its way to the lower one

and be retained there to reduce the fric-

.
tion of the surfaces in contact. There is

a steel plate liner, as shown in detail,

which is placed between the bearing faces

of the plates, thus distributing the wear

over four surfaces, and without doubt in-

creasing the life of tlie plates. These

plates were designed for cars of 100.000

pounds capacity; but their use on lighter

cars has been found highly satisfactory,

notably on the Lake Erie & Western,

where Superintendent of Motive Power
Reilly is using a lubricated design of his

own, and who says that he does not have

that comes from his peculiar experience,

Mr. Peck has been moved to raise his

voice in favor of a standard knuckle for

the M. C. B. coupler. In connection with

his advocacy of reform in this direction,

which was expressed in a paper read at

the Western Railroad Club, Mr. Peck

submitted figures about the great variety

of knuckles in use that will surprise peo-

ple who have not watched details of the

increasing diversity of coupler knuckles.

When the M. C. B. coupler was first

adopted, and during the discussions that

preceded its adoption, the argument was

frequently made that the adoption of the

vertical plane type would put an end to

the inconvenience in repairing foreign

cars that resulted from the diversity of

link and pin couplers. How far this hope

has failed of being realized may be judged

from the figures submitted by Mr. Peck,

who had been able to find a total of

seventy-seven M. C. B. couplers and

ninety-three knuckles, nine bars having

two and two bars three knuckles each.

Only one instance was found of the

knuckles interchanging with each other.

The yards where Mr. Peck's locomotives

work, for convenience and expedition in

repairs, ought to carry spare knuckles for

all the M. C. B. car couplers in use. In in-

vestigating what it would cost to keep in

stock one knuckle of each kind, Mr. Peck

discovered that the average weight was

48 pounds. It would require 4,464 pounds

of metal, at an estimated cost of $156.24.

To furnish one knuckle for each drawbar

at sixteen points on his system would call

for the expenditure of $5,624.64.

The case has become serious enough to

demand a remedy, and that applied quick-

ly, for every month's delay increases the

evil. We hope that Mr. Peck will persist

in his attacks upon this growing source

of useless expense, and that his labors

will lead the railroads out of the wilder-

ness of confusion they have fallen into.

i i i
Cleaning Crown Bars.

At the Chicago shops of the Chicago &
Northwestern they clean the scale from

crown bars by bringing them to a red

heat and cooling quickly in a tank of cold

water; the sudden change of temperature

causing the scale to fly from the iron, and

leaving it perfectly clean. We have known
this plan of removing scale to be success-

fully used on flues, where the need for a

clean surface is imperative, which cannot

be the case with a crown bar. except for

a radically different reason—that of know-
ing the physical condition of the bar,

which information is impossible to reach

while the bar is covered with scale.

One of our English contemporaries, in

commenting on the special train of seven-

teen Pullmans from Chicago to Omaha,
calls attention to the coal consumption,

which it considers enormous. This was

said to be 90 pounds per engine per mile,

and is said to be over 50 per cent, heavier

than the consumption of the Northwest-

ern compounds, weight for weight of train.

The evaporation is about 5 pounds per

pound of coal.

i S i
"Steel Making" is the title of a very

handsomely and artistically illustrated

catalog issued by the Crescent Steel^Com-

pany. Pittsburg. Pa. It contains beautiful

engravings showing a great variety of

processes in steel making and interesting

facts about steel that nearly every me-

chanic will obtain information from. Both

engravings and printings are done in the

very highest line of the arts. Send for it

if you are interested.
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Delaware & Hudson Canal Company
Locomotive.

The consi)liiiation locomotive shown is

one of a group recently built by the Dick-

son Locomotive Works for the Delaware

& Hudson Canal Company. As will be

seen in the engraving, the engine has a

Wootten firebox and is designed to burn

slack coal.

The cylinders are 20 x 26 inches, and

driving wheels are 56 inches diameter,

with steel centers. The main journals arc

8 X 10 inches. The boiler carries steam

l)ressure of 180 pounds to the square inch,

which, with the cylinder and wheel dimen-

sions noted, gives a tractive power of

28,414 pounds. The diameter of the boiler

is 6l inches, and contains 255 2-inch tubes,

13 feet long. The firebox is 10 feet long

by 8 feet wide. It provides 173.4 square

feet of heating surface. The tubes pro-

vide 1.735.7 S(]uare feet, making a total

PERSONAL.
Mr. Otto Bnrgcrt has been appointed

foreman of the Vandal ia shops at East St.

Louis, 111.

Mr. P. J. Flynn has been appointed as-

sistant train master of the Buffalo divi-

sion of the Lehigh Valley at Sayre, Pa.

Mr. George M. Jarvis has been ap-

pointed district superintendent of the In-

tercolonial Railway at Moncton, N. B.

Mr. Edward T. Worman has been ap-

pointed general foreman of the shops of

the Louisville, Evansville & St. Louis at

Princeton, Ind.

Mr. T. D. Rhodes has been appointefl

superintendent of the Northern Alabama
Railroad at Sheffield, Ala., vice Mr. N. R.

Adriance, resigned.

Mr. John Medway has been appointed

master car builder of the Swift Company.

division of the Lehigh Valley, has been

transferred from Delano to Ilazleton, Pa.

Mr. L. B. Allen has been made assist-

ant superintendent of the Fergus Falls

division of the Great Northern at Mel-

rose, Minn., in place of Mr. W. T. Tyler,

I)romoted.

Mr. J. E. Price has been promoted from

district superintendent of the Intercolonial

at Truro, N. S., to general superinten-

dent of that road; headquarters at Monc-
ton. N. B.

Mr. Russell Harding, general superin-

tendent of the Great Northern, has been

elected vice-president of the St. Louis

Southwestern, with headquarters at St.

Louis. Mo.

Mr. E. E. Lillee has been appointed as-

sistant superintendent of the Northern
division of the Great Northern, vice Mr.

lilL'KSOX TE.N-WIIIOULEI! KClIt liKL.i W.VKIC & HUDSON CANAL COMt'ANY.

heating surface of 1,909.1 square feet. The
grate area is 80 square feet. The boiler is

covered with magnesia lagging.

The McConway & Torley Company,
Pittsburg, Pa., are sending out a neat

pocket catechism of the Master Car Build-

ers' Rules. They are neatly printed and

bound, and contain just the information

any car inspector, repairer or other roll-

ing-stock man needs. It is of convenient

size for the pocket, has blank, section-

lined pages for memoranda and also dia-

grams of the passenger and freight equip-

ment made by this company. These dia-

grams show every part of the couplers

and give the name of each. It is the neat-

est little book on this subject we know
of. and we believe they are sent on re-

quest. Tli(»se interested should take the

hint.

with headquarters at the Union Stock

Yards, Chicago, 111.

Mr. \V. D. Cornish, vice-president of

the Union Pacific, has been elected presi-

dent of the Oregon Short Line, succeed-

ing Mr. Samuel Carr.

Mr. Wm. Rennels, district superinten-

dent of the Intercolonial at Campbellton.

N. B.. has been transferred to Truro,

N. S., vice Mr. J. E. Price, promoted.

Mr. F. R. Griffin has been appointed

assistant superintendent of the Union Pa-

cific at Omaha, Neb., in place of Mr. H.

E. Flavin, transferred to Denver, Col.

Mr. A. B. B. Harris, heretofore acting

superintendent of the South Atlantic &
Ohio, has been appointed general super-

intendent of that road at Bristol, Tenn.

The office of Mr. John T. Keith, super-

intendent of the Mahony & Hazleton

W. D. Scott, resigned; headquarters at

Grand Forks, N. D.

Mr. F. L. Corwin. trainmaster of the

Grand Trunk at Detroit, Mich., has re-

signed to accept the position of superin-

tendent of the Union Stock Yards at

South Omaha, Neb.

Mr. Charles Butler, foreman of the Van-
dalia shops at East St. Louis. III., has re-

signed to accept the position of master

mechanic of the Chicago & Eastern Illin-

ois at Momcnce, 111.

At a recent meeting of the board of the

St. Louis Southwestern, held in New
York, Mr. Edwin Gould, heretofore vice-

president, was cliosen president, to suc-

ceed Mr. S. W. Fordyce.

Mr. T. J. Shellhorn has been appointed

master mechanic of the Fort Worth &
Rio Grande, taking the place left vacant
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by resignation of Mr. B. G. Plummer;
office at Fort Worth, Texas.

Mr. W. Percy, general car foreman of

the Northern Paciiic at Erainerd, Minn.,

has been appointed master car builder of

the Wisconsin Central at Stevens Point,

Wis., vice Mr. W. Cormack, resigned.

Mr. D. H. Nichols, superintendent of

the Pecos Valley & Northeastern, has

been promoted to the position of general

manager, vice Mr. E. O. Faulkner, re-

signed; headquarters at Eddy, N. M.

Mr. C. E. Slayton has been appointed

master mechanic of the Chicago Great

Western at Dubuque, la. He was for-

merly traveling engineer of the road, and

later assistant master mechanic at St. Paul.

Mr. J. M. Davis, superintendent of the

Breckenridge division of the Great Nor-
thern, has been transferred lo the Mon-
tana division, with headquarters at Havre,

Mont., in place of Mr. L. D. Button, re-

signed.

Mr. F. E. Ward has resigned as gen-

eral superintendent of the Montana Cen-

tral, to accept the position of general

superintendent of the Great Northern at

St. Paul, Minn., vice Mr. Russell Hard-
ing, resigned.

Mr. T. M. Downing, formerly master

mechanic of the Columbus, Sandusky &
Hocking, has been appointed master me-
chanic of the Detroit & Lima Northern

at Tecumseh, Mich., vice Mr. J. W.
Stokes, resigned.

Mr. W. M. Greene, general manager of

the Baltimore & Ohio, has resigned to

accept the position of vice-president of the

Baltimore & Ohio Southwestern, with

headquarters at Cincinnati, O., vice W.
W. Peabody, resigned.

Mr. J. S. Turner, formerly superinten-

dent of motive power of the West Vir-

ginia Central & Pittsburg, has been ap-

pointed superintendent of motive power

of the Union Pacific, Denver & Gulf at

Denver, Colo., succeeding Mr. M. F.

Egan.

Mr. Wallace C. Winter, chief clerk to

the general superintendent of the Chi-

cago. St. Paul, Minneapolis & Omaha,
has been appointed assistant superinten-

dent of the St. Paul & Sioux City divi-

sion of that road; headquarters at St.

James, Minn.

The office of fuel expert, heretofore

held by Mr. J. C. Martin on the Southern

Pacific, has been discontinued, and Mr.

Martin has received the appointment of

road foreman of engines, vice Mr. W. H.

Russell, assigned to other duties; head-

quarters at Los Angeles, Cal.

Mr. E. C. Harris has been appointed

general superintendent of the Wyoming
division of the Union Pacific at Cheyenne,

Wyo., succeeding Mr. L. Malloy, re-

signed. Mr. Harris recently resigned as

superintendent of the Fremont, Elkhorn

& Missouri Valley at Chadron, Neb.

Mr. Cornelius Shields has been ap-

pointed assistant general superintendent

of the Western district of the Great Nor-
thern at Spokane, Wash., succeeding Mr.
F. H. Britton, 'transferred. Mr. Shields

resigned as vice-president of the Spokane
Falls & Northern to accept this position.

Mr. Frank A. Harmon has been ap-

pointed division superintendent of the

Fremont, Elkhorn & Missouri Valley at

Chadron, Neb., succeeding Mr. E. C.

Harris, resigned. Mr. Harmon has been
division freight agent for the last seven

years on the same road at Deadwood,
S. D.

Mr. H. H. Vaughan, mechanical engi-

neer of the Philadelphia & Reading Rail-

road, and previously mechanical engineer

of the Great Northern Railway, has ac-

cepted the position of mechanical engineer

of the Q & C Company. His headquar-

ters will be at their Chicago office. West-
ern Union Building.

Mr. S. D. Hutchins, who has been in

charge of the Westinghouse air-brake in-

struction car for the past few years, has

been appointed to the position left vacant

by the death of J. W. Shannon, the West-
inghouse representative at Buffalo, N. Y.

Mr. Hutchins is succeeded by Mr. L H.

Brown, of the Chesapeake & Ohio Rail-

way.

The friends of Moses Boyd, who had
been a conductor on the N. Y., N. H. &
H. for over fifty years, celebrated his

eighty-fifth birthday at Dedham, Mass., a

month ago. The "oldest conductor" is

about as plenty as "Washington's old

nurse," but 1843 was Boyd's entry with

the B. & P. R. R. An "old commuter" of

1844 still makes frequent trips to Boston

from Dedham, Mass.

Mr. H. Tandy, who has been so long

assistant superintendent of the Brooks
Locomotive Works, has gone to be super-

intendent of the Canadian Locomotive

Works at Kingston, Ont. Mr. Tandy is

one of the ablest shop managers we know
of, and we have no doubt that under his

supervision the Canadian Locomotive

Works will build locomotives as good as

anything turned out in this country.

Mr. Samuel M. Vauclain, superinten-

dent of the Baldwin Locomotive Works
and designer of the Vauclain compound
locomotive, addressed the students of

Purdue University, Lafayette, Ind., on

Saturday, November I2th. His subject

was "Compound Locomotives." Among
other things. Mr. Vauclain showed how
closely the service tests which he had

made on Vauclain compound locomotives

agreed with tests made at Purdue.

Mr. W. C. Ennis, for twenty years mas-

ter mechanic and car builder of the New
York, Susquehanna & Western Railroad,

has connected himself with the Chicago

Pneumatic Tool Company, and will travel

from the New York office of that com-
pany. Mr. Ennis enjoys a wide acquain-

tance among the railroad men of this

country, and will be a valuable addition to

the working force of the Chicago Pneu-

matic Tool Company. The demand for

this company's tools is as active as ever,

Boyers pneumatic hammers, riveters and

drills being greatly favored by railroad

companies.

S S i
J. E. W. Keeley.

John E. W. Keeley is dead, at the age

of seventy-one, and the motor which was

to mote on so many different occasions

will probably continue its non-motiveness

for some time to come.

Ever since 1873 he has claimed a new
power, which was unlimited, of practically

no cost, and which would revolutionize

mechanics generally. The only revolu-

tions to date, however, are those of his ex-

perimental machines; and as it was al-

ways a case of "Hands off" for investi-

gators, there is much skepticism as to the

motive power.

He continued to work at his motor,

securing money from one source and an-

other, and in later years added the "etheric

vibration" scheme to his plan, and started

his machinery by playing on a violin or

jews-harp.

There has been much discussion among
learned men as to whether he really had

anything or not, but it must be admitted

even by his friends that his refusal to let

anyone else test the motors, ascertain their

power, etc., could not help producing a

feeling that trickery played a part.

g i i
Indexes for 1898.

Anyone desiring an index for the 1898

volume can have one by sending a request

to this office. A postal card with "Please

send index.—John Jones, No. 16 Jones

street, Jonesville. Conn.." will do the busi-

nese. Don't be bashful, if you want one.

i i i
The air-brake exhaust pipe on Northern

Pacific engines passes down through

saddle, back of steam chest, into the ex-

haust passage of cylinder, thus com-

pletely avoiding the constant fanning of

the fire, which has been no mean source

of fuel loss when exhaust was located at

the main exhaust nozzles. In addition to

this arrangement for saving coal, the pipe

is also made pass back to the tender, as a

heater ending in a series of coils inside

the tank, but with the end of the system

outside, so as to avoid carrying oil to the

feed water. The exhaust is made to pass

in either direction by a suitable cock,

which cannot blank the exhaust— it must

go either to the saddle or tank. The ar-

rangement is said to be highly successful.

i i i
The New York Central people are pre-

paring to put the mechanical department

in much closer relation to that of the Lake

Shore than it ever was before. The ap-

pearance is that a great part of the work

on Lake Shore cars and locomotives will

be done in the New York Central shops.
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A Steel Water Pitcher.

As an example of the beautiful perfec-

tion at wliich the state of the art of pressed

steel has attained, the samples of such

work as has been turned out by the St.

Louis Stamping Company stand an easy

first. Tliese pitchers, about 100 of which
were made without a failure in the lot,

were pressed cold from steel used every

day by the American Steel Foundry Com-
pany, in the manufacture of their car bol-

sters, driving wheels, etc.; the ingots be-

ing cast by them and rolled into bar form
at the Granite City Steel Works, after

which they were rolled into sheet form at

the Granite Iron Rolling Mills.

The ductility of this metal will be better

understood when it is stated that these

finished pitchers are less than 1-32 inch

thick and without a flaw. They are 4J4
inches diameter at the bottom, 6 inches at

the bulge half way up, and 5 inches where
contracted just under the spout which is

flanged outward with a curve equal to that

on the best silver work. They are 9 inches

high over all, and as smooth and true as

though turned in a lathe. Tubal Cain

was said to be a cunning worker in metal.

It is not on record, however, that he ever

did anything any finer than this. W. S.

Calhoun, the general Eastern agent of the

American Steel Foundry Company, has

some samples of this work at his office, in

the Havemeyer Building, in this city.

Vases of fabulous price would not appeal

to a mechanic half as hard as do these

steel pitchers.

A Novel Comparison.

The accompanying illustration showing
the shop locomotive of the Pittsburg

Locomotive Works and the cylinders and

saddle of the large consolidation built for

the Union (Carnegie) Railroad, makes
about as novel a comparison as we have

seen.

The difference in weight of about 50 per

cent., counting the small one in working
order, gives a splendid idea of the enor-

mous proportions of the large engine. It

is more striking than mere figures, or, in

fact, seeing a photograph of the engine as

a whole.

i ^ @
Curlsus Tests of Engineering riaterlal.

There are some curious things done by

engineers who start out to find the

strength and durability of material used
for machine purposes. Among the most
curious tests we are acquainted with are

those required by the British Admiralty

and by Lloyds Insurance Company for

steel castings. These tests consist in drop-

ping the casting, whatever it may be, from
a certain specified hight on to "a hard

macadamised road, or floor of equivalent

hardness." But little reflection will be

needed to show that the result of such a

test will be very greatly influenced by the

way in which the said casting happens to

fall. It will easily be conceived that a very

serious stress may be put upon the ma-
terial, perhaps by dropping on a corner or

otherwise falling awkwardly in a direction

that the forces would never be applied in

when forming part of the engine for which
the casting is intended. To be scientifi-

cally correct, the only form to which this

test would apply with equal fairness in

every case is that of the sphere, which, be-

ing a perfectly symmetrical figure, would
always fall in the same way.

i @ i
Free Air Brake Instruction.

A recent visit to the air-brake car of

the American Magazine League—really

the instruction car of the Fitchburg Rail-

road, which we illustrated last month

—

particularly fair. If a man is hurt, sick or

out of employment, the payments can be

postponed for six months. If he is killed,

a receipt in full is sent to his widow. We
were shown several acknowledgments of

such cases.

The Baltimore & Ohio Railroad is ex-

perimenting with an 80,000-pound coal

car between Cumberland and Baltimore,

where the heavy movement of coal will

justify an increase in the capacity of the

cars. The present cars now in use have

50 per cent, greater capacity than those

used three years ago; but with the changes

in the line and the relaying of the track

with 8s-pound steel and the erection of

SADDLE OF CARNEGIE C'CINSOLIDATION.

showed a very complete equipment. Mr.
Kelley, the instructor, seems to be very

popular with the men, and has made
friends in many places. Private letters

from Middletown. Buffalo and other

places show that he is doing a good work
in this line.

This car gives free instruction on the

different roads not blessed with instruc-

tion cars of their own. It is an advertis-

ing plan for the "Standard American En-
cyclopedia." and does not pose as a philan-

thropic enterprise: but as the instruction

is absolutely free, regardless of the other

part, it is being welcomed by the roads.

As the books are well worth the price

asked, it is a fair deal on both sides, al-

though there is not the slightest obliga-

tion to buy the books. The instruction is

just the same in any case.

One feature in connection with the pay-

ment, which is made monthly, seemed

modern steel bridges, the receivers be-

lieve it possible to increase the car ca-

pacity to 80,000 pounds. Plans are also

being made at the Mount Clare locomo-
tive shops for locomotives to weigh be-

tween 225.000 and 230,000 pounds; the cyl-

inders to be 23 X 30 inches, and the rest of

the engine in proportion. If this engine is

built, it will be used on the heavy grades

between Cumberland and Grafton.

The Delaware & Hudson Canal Com-
pany are about to abandon their famous

gravity railroad at Carbondale. Pa. They
are also going to abandon their canal,

which for seventy years has been used to

transport coal to tide water, and will trans-

port all their coal by rail. It was for this

coal route that the first locomotive im-

ported to America was bought.
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Roundhouse Tools at Susquehanna.

In these days of solid rods on locomo-

tives it is conceded to be a good-sized

job for one man to handle the ponderous

things—and they must be handled bodily

in the event a new bushing is needed

—

for there are no straps to conveniently

back off and allow the rod to remain

perched on blocks. This has rather revolu-

tionized the old roundhouse appliances for

rod work, and the vise as an accessory for

closing brasses is out of it as far as the

solid rod is concerned. This has made it

necessary to introduce roundhouse tools

devised to fit tlie new conditions, and

those of the Erie shops at Susquehanna

are as near the correct thing as any we
have seen.

There are two tools for this purpose,

consisting of a pair of 20 x 24-inch air

cylinders, with pistons placed tandem, and

an air motor geared to a drill spindle.

Here is a combination of two simple tools

that will either press a bushing in or out

of a rod, and drill the oil hole after a new
bush is pressed into the rod. Both of

these are done near the engine, and the

least possible amount of hard work is in-

volved, for the reason that the rod does

not have to be wrestled with between the

roundhouse and machine shop. There is

one of these presses also in the machine

shop for use on driving box brasses. The
utility of these tools, when placed where
they are needed, cannot be overestimated.

The presses having double pistons are

capable of exerting, with 100 pounds air

pressure, a force of 53.400 pounds, or

nearly 27 tons, if the frictional resistance

of packing is taken at 15 per cent, of the

gage pressure. They have been found

powerful enough thus far to do all that

was expected of them.

^ i i
The age of a car, like that of the fair sex,

is largely a matter of guess. The art pre-

ser\'ative of the paint shop will do won-
ders in each instance, and it is a con-

noisseur only that can come very close to

the mark. A car man must have paid

some attention to details of construction

to do this, and a close student at that, if

he places the number of years that have

elapsed since the car went into service.

If in possession of the right kind of in-

formation, a close guess will be made,

just as the geologist can read periods in

the age of the earth by the strata forma-

tion of its crust. There are many of these

old-time cars carrying passengers on
branch and suburban lines, which by the

hight of belt rail, small windows, inside

finish and so on, show a service of twenty

years and over.

The Dayton Malleable Iron Company
have erected a very large addition to their

works. It is fitted up with all the most
modern appliances, including electric

lighting and power plant.

Intercepting Valve for Compound
Locomotives.

The front view of a locomotive in Fig. i

shows the location of steam passages and

intercepting valve with reference to the

cylinders, in accordance with the letters

patent of John T. Murphy, assignor to

the Cooke Locomotive & Machine Com-
pany, of Paterson, New Jersey, for an in-

tercepting valve the object of which is to

convert an engine from a compound to a

simple, and also permit the engine to run

simple for any length of time. The inter-

cepting cylinder at A is shown with auxil-

iary exhaust port B in communication

part //I which is arranged to slide in the

dash-pot //-. The piston // is secured to

the piston rod /, on which is secured at

the threaded end the bottom iU' of the

valve M, the latter being arranged to slide

within the inner portion of valve case G,

and also within the central bore A^.

The intercepting valve M is so arranged

within the valve case C and the cylinder

A that when in normal position it closes

the port B^ which connects with the ex-

haust /?, and when in working position

covers the opening D, but has communi-
cation with the latter opening by the

opening A/- through the valve M, and

IXTERCEPTING VALVE FOR COOKE COMTOUNn.

with the main exhaust passage C This

cylinder is fitted with ports D D, that open

to the receiver D°, which connects the

high-pressure cylinder /•" with the low-

pressure cylinder E.

Fig. 2 is a detail of one of the inter-

cepting valves detached. Fig. 3 is a sec-

tional view on line XX of Fig. 2. Fig. 4

is a longitudinal section of the intercept-

ing valve and connecting parts. Fig. 5 is

a sectional view on line K K of Fig. i.

Figs 6, 7 and 8 illustrate, in section, dif-

ferent positions of the intercepting valve

at certain stages of operation. In each end

of cylinder A- is a valve case G, within

which is a piston H, having a reduced

allows the high-pressure cylinder to ex-

haust through M-, M, /J', and auxiliary

exhaust B into main exhaust C.

The dash-pot H- has a port H^ that per-

mits air which is compressed during the

inward movement of piston N, and thus

acts as a cushion for the reduced portion

//', to exhaust into the intercepting valve

il/ and through the port B^ into the pas-

sage B. The valve case G is also fitted

with steam ports C" and G" for the ad-

mission and exhaust of steam for operating

the piston H. these ports being connected

by pipes G'" and G^^ to the three-way

cock, as shown in Fig. 5. The back pis-

ton rod / is provided with a rod I*, which
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has at its outer end a link R having a slot

/?', the slot engaging with the pin R'

which projects from the end of crank R'

which is secured to the plug R* of admis-

sion valve R^. This valve is connected

by pipe if" with the live steam passage

R"^, and also to the steam passage of the

low-pressure cylinder E by the pipe R^.

The parts constituting the intercepting

valve are illustrated in Figs. 4 and 6 in

the position taken when the engine is run

as a compound. When the engine is to be

started and run first as a simple engine,

the three-way cock G^~ in the cab is oper-

ated and th« throttle lever opened, per-

mitting steam to enter through the pipe

G^" and steam port C", between the pis-

tons H and cylinder heads G'^ and C".
The pistons H are thus forced inward, and

the parts W are cushioned on the air in

the dash-pot H^. The intercepting valves

M are pushed inward, covering the ports

D D in the cylinder A, as in Fig. 7, and

upon reaching their innermost positions,

opening the ports B^ j5', the latter com-
municating with the auxiliary exhaust

B B, as shown in Fig. 8. Simultaneously

the admission valve R' is opened, permit-

ting live steam from the passage 7?' to

enter through the pipe R", and pipe

k^ into the receiver D' of the low-pres-

sure cylinder. In this manner the low-

pressure cylinder is converted into a high-

pressure cylinder, and both cylinders are

operative in running the engine simple.

The high-pressure cylinder exhausts

through the port D, aperture M- in the

valve M, port £•, and auxiliary exhaust

B into the main exhaust C. while the other

cylinder exhausts through exhaust C in

the usual way.

After the engine has been run simple

the desired length of time, the three-way

cock in the cab is again operated, permit-

ting the steam to enter through the steam

pipe G^i and ports G". whereby the pis-

tons H are moved outward and returned

to their normal positions. The admis-

sion valve R^ is simultaneously closed the

same as the ports B' and auxiliary ex-

haust B, while the communication be-

tween the high-pressure and low-pres-

sure cylinders is opened through the

ports D D and receiver Do, and the en-

gine will then run as a compound.

i i §
The Pneumatic Engineering Company.

of 100 Broadway, New York, have issued

a pamphlet describing the Harris com-

pound direct air pressure pump, which

seems to be a new device for this purpose.

The interesting feature to railway men is

the pumping of water for tanks and sim-

ilar purposes. The idea is novel, and it

will pay the time spent in investigating it,

even if only to be posted on the system.

i i @
Parrots are being put to a practical use

in Germany. They have been introduced

into the railway stations and trained to

call out the name while the train stands

there, thus saving the people the trouble

of making inquiries.

^lJ^°1ll4^fMb'^-'

INTBHCEPTING VALVE TOK COOKE COMPOUNP.
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Increasing the Capacity of Qondola

Cars.

A unique plan for raising the load ca-

pacity of coal cars has been put into prac-

tice by the inventor, Mr. Jno. Cummer-

ford, the superintendent of the car depart-

ment of the Lima Locomotive Works.

The improvement, as shown in the half-

tone, lies in the flanged extension at the

top of the superstructure, the flared part

being placed at an angle of about 45 de-

grees with the sides and ends. This

causes that portion of the load resting on

the flange to have an angle of repose such

as will more easily prevent the loss of coal

than when heaped on the plain or straight

sides, for the reason that the flange is per-

pendicular to the thrust of the load on it.

The designer believes that it will not be

diflicult for the practical man to see that

this car has the following good points

to push his arm through while starting

the light, but it is a poor plan at best, and

comparatively few headlights have even

that indifferent aid.

Every locomotive engineer who has

struggled with the lighting of a headlight

on a windy evening will sympathize with

those who demand some better means of

doing this work. The headlight seems to

be fashioned for the purpose of making

the lighting of it as difficult as possible,

and it seems reflection on the ingenuity of

the people who manufacture headlights

that they have not found some means

whereby it could be lighted without hav-

ing a tent of coats and other garments

held over it on a windy night so that the

lighter can get a match to burn long

enough to touch the wick.

If there is any one thing more calcu-

I.ited than another to bring the electric

tons hauled, in too many cases. In the

first place a train hauls hard on sand even

on level tangents, and secondly, this situa-

tion is aggravated many fold on long

hills; while thirdly, there is no other in-

fluence equal to sharp sand to destroy

tires.

Sand is an absolute necessity at times in

starting a train under certain ordinary

conditions of the rail, even when the ratio

of adhesive weight to tractive power is

4.7s; there is, however, so little sand re-

quired in this instance that its deleterious

effect is not so much in evidence as a

drag on the train, or as an abrasive on the

tires.

While it is true that a locomotive re-

quires a high adhesion coefficient at

starting a heavy train, no matter whether

the road is hilly or level, there are places

where kinetic energy fails to give the as-

claimed for it: Increased strength in the

car; increased capacity; does not take up

any more room; saves labor of trimming

at loading point; saves loss of coal. Old

cars can be converted into this arrange-

ment cheaply by means of a boxed casting

applied to any existing stake system. The

cars shown have had their capacity in-

creased from 60,000 to 80,000 pounds.

@ ^ i
Improve the Headli£ht.

We know of no attachment in connec-

tion with railroad mechanism that is more
in want of improvement than the ordinary

headlight. A great many patents got out

in the way of improving the headlight

have been designed since that kind of a

signal was placed upon the locomotive,

but one very objectionable feature remains

as it was on the primitive headlight, viz..

the difficulty of lighting it. Some head-

lights have openings at the side for a man

GONDOLA CAU WITH FLAHED SIDES.

headlight into popularity it is the diffi-

culty on windy nights of lighting the com-

mon headlight. We had the experience

lately of seeing five train men holding

protective garments over an engineer

while he was trying to light the headlight.

The time lost on an important passenger

trainnvas twelve minutes.

Over-Cyllndering Locomotives.

There is a tendency noted of late to

over-cylinder some of the new power and

rely on the sand box for adhesion in exert-

ing the maximum tractive effort. The

reason for this return to the practice so

common only a few years ago, and one

harder to evolute out of than any other of

the bad things left as a heritage with the

old engines is to save the permanent way,

undoubtedly. Reducing the load on the

rails will do this; but it will, we think,

accomplish that end at the expense of

sistance expected, and a resort to sand is

just as necessary to get over the "banks"

as it is at starting, if there is not a reason-

able relation between the weight on driv-

ers and the povver required to keep the

train moving. These are points that ought

to be, and are, well understood at this

time, and we do not believe that the

rational method of assigning the proper

ratios between power and weight will be

displaced by the mistakes of the early

builders.

During the last year the managers of

the Burlington Railroad System have

effected a great many improvements, in-

cluding increase of rolling stock and bet-

terment of the track. The property is

now in very fine physical condition

throughout its whole length, and is in a

condition to run trains making extraor-

dinary fast time.
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The Central Railroad Club of Newark,
Ohio.

While recently drifting over the Balti-

more & Ohio system in pursuit of per-

tinent points for this paper, we found

among other interesting things an as-

sociation of railroad boys, the objects and

purposes of wliich were of a purely social

and fraternal character, and therefore un-

like those of railroad clubs in general,

which are organized and carried on for

the purpose of achieving fame in the dis-

cussion of railroad technics.

The club, which has now been in exist-

ence three years, has its home in build-

ings leased from the Baltimore & Ohio
Company, and embraces in its member-
ship all railroad employes who care to

join, as well as employes of the United

States Express Company, Western Union
Telegraph Company, and postal clerks on

the road. The lease was made to the em-

ployes for the sum of one dollar, and

around it they have built one of the finest

organizations ever comprehended by - a

club title.

There are two buildings comprised in

the lease, one of which contains the club

rboms, the other being set apart for gym-
nasium purposes, lectures and dancing

parties. Thi^ club house contains a recep-

tion room, fitted up in a homelike manner
>|ith soft, deep restful lounges and chairs:

^ reading room, with the best current

dailies and periodicals. Among these was

Locomotive Engineering, looking by

tfie thumbing it plainly showed, as though

it had been "pooled" ever since it struck

Newark. A library is just started, which

opens out of the reading room, and from

the latter the barber shQp and bath rooms
»re reached. On the second Hoor are

situated the billiard room, pool room and

card room.

Close at hand is the building referred

to as the gymnasium, having a floor space

of 40 X 50 feet. This room is fitted up

with all appointments go'ng with a first-

class place of the kind. A dancing party

was on the bills for the evening we were

due to leave there, and the waxed floor,

with other visible signs of fun to come,

nearly caused us to forget our hearthstone

far away and indulge in the pleasure of the

dance. The club membership numbers

235 at the present time and is growing.

It will not be out of place to say here

that there are no strings on this organiza-

tion, no religion, nor politics. The mem-
bership is purely voluntary, with the dues

at five dollars a year and paid quarterly

by deduction from the payrolls by the

company, which makes club collection un-

necessary and causes no anxiety about the

income to run the club. These dues en-

title the member to all the privileges of

the club. If there ever was a more

genuinely disinterested act performed by

a railroad company, that could bring more

pleasure to its employes, than this of the

Baltimore & Ohio, we have not got it on

file. The boys appreciate it.

The following is the present official

roster: President. A. E. Crawmer; Vice-

President. C. P. Long; Secretary, W. B,

Q & C SAW GRINDER.

about 3,000 pounds, occupies 2j4 by 7 feet

of floor space, and requires from zYi

to 3;4 horse-power, which indicates its

power. The saw runs II revolutions per

minute, cuts 7-16 of an inch per minute,

and the saw carriage has a travel of 10

inches. The carriage has automatic quick

return after completing cut.

A recent test showed that 160 cuts

hardly affected the sharpness of the saw,

indicating the life of saw without losing

time to grind.

The special automatic grinder shown is

furnished at a small price for automatically

sharpening the saws when necessary. This

will handle any kind of blade used for

.N'<i 11 SAW, OF Q & COMPANY.

Hahn; Treasurer, J. C. Parks. The gov-

erning board consists of eight directors,

divided into two committees, all of which

are employes exclusively, the road not

being represented. The ofiicers and board

meet once a month. Of all the railroad

organizations we know of, or have been

connected with, there is the least paternal-

ism in this one, of all. No friction, no

debt, and everyone feels as though he

owned it.

@ i i
New Power Sawing Machine.

The increasing use of cold sawing ma-

chines for heavy work has induced the

Q & C Company, of Chicago, 111. .to bring

out a new and heavier machine for this

work. It is their No. 11, and cuts from

3 to 8 inches round and square stock.

As will be seen, the machine is solidly

built and carries a blade 25 inches in diam-

eter by J4 in<^l' thick, with fine teeth,

driven by arbor. The machine weighs

metal cutting, and is sold separately if de-

sired. Further details may be had from

the makers.

i s i
Among the latest appliances introduced

by the Safety Appliance Company, of Bos-

ton, is a comfort appliance intended to

prevent water running from the roof of

the cars into the necks of passengers when

they are going on and coming oflf cars. It

is an improvement that deserves encour-

agement. Parties interested will find it

described in a small booklet which the

company has recently published.

Safety hollow staybolts, manufactured

by Falls Hollow Staybolt Company, Cuya-

hoga Falls, O., are specified to be used in

the thirty-five locomotives ordered by the

Atchison. Topeka & Santa Fe Railway

Company. This bolt is steadily gaining

in popularity.
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Some Uses of Pneumatic Drills.

The tools shown are W'hitelaw rever-

sible drills, made by the Chicago Pneu-

matic Tool Company. Chicago, III. The
reversible feature makes them particularly

desirable in many classes of work, and this

feature seems to be well designed in these

tools. They can reverse at full speed, and

are under perfect control of the operator.

The No. 8 drill weighs but 30 pounds,

yet will drill a 4-inch hole in iron and

roll 4-inch fiues. These drills have back

gears and two speeds, and are very useful

in heavy tapping.

The smaller drill. No. 7, weighs but ig

pounds; and while not so powerful as the

larger ntachine. it handles a 2-inch drill

easily, in iron.

The cost in some railroad shops to cut

out old flues and roll in new ones is over

8 cents each. In a test which was made,

the No. 7 Whitelaw drill was used with

roller, and ten flues were rolled in 2 min-

utes and 37 seconds, in each case the roller

traveling engineer asked, "Now, suppose

when you had that work done, and were

going to put on the steam-chest cover,

you accidentally let it fall and it got

broken, what would you do in that case?"

"I would disconnect the steam pipe," said

the candidate, ''and put in a liner." "But
suppose you could not get the bolts out;

they are very hard to get out, and you
had no means of forcing them out. what
would you do then?" The fireman cogi-

tated for a minute and then he replied.

ROi.r.IXG FLUKS.

explicit, a crane mounted on a car with

boiler, engines, etc., that can move itself

over a track to any position. This is a

5-ton crane, with a reach of 15 feet, which

weighs, all told, 22 tons. The details

seem to be well worked out, and for yard

work it is a very useful machine. Hand-
ling material is quite a problem" at best,

and those interested should obtain one of

these catalogs.

Mr. George B. Hodges, secretary Edu-
cational Department, Young Men's Chris-

tian Association of North America, has

sent us his annual report, and also pros-

pectus for 1898. We do not need to ex-

patiate to our readers on the good educa-

tional work that the Y. M. C. A.'s rooms
are doing; but in looking over the re-

port, we have been surprised to see the

extent and variety of educational facilities

which the association provides for young
men. Those who desire further particu-

wlth FliK' Itollor. wilb Fhu- Cutter.

WHITELAW REVEliSIBLE DRILLS WITH OIFFEREXT TOOLS.

being withdrawn by reversing the motor.

,\fter the flues had been rolled, a Boyer

hammer, which had been in regular ser-

vice in the shop for over three years, was

brought out, and six of the flues were

beaded in two minutes. The machine was

then arranged with the cutter attached,

and ten flues were cut out in 6 minutes

and 5 seconds. The flue roller and cutter

feeds automatically by the tapered pin

driven by the air motor, and are with-

drawn by the reverse motion.

i i @
.\ traveling engineer was once examin-

ing a fireman for promotion, and he ques-

tioned him about what he would do if he

had a broken valve yoke. The question

was answered correctly about taking up

the steam-chest cover and securing the

valve to cover the ports, and then the

"I should take mighty good care not to

let the steam-chest cover fall."

.\ccording to the New South Wales

Raikuay Budget, Pintsch gas has been in-

stalled on the new cars for the Aburry ex-

press service. Their use was delayed tem-

porarily by a failure to get the gas plant in

operation. They are also to be used on

the Bendigo and Ballarat trains. They

seem to progress faster than some of our

own roads.

The Case Manufacturing Company,

Columbus, O., have issued a neat catalog

calling attention to the advantages of their

three motor electric traveling cranes for

railroad shop service. There is also a

locomotive crane shown; or, to be more

lars should applyto the International Com-
mittee of Young Men's Christian Asso-

ciation, 3 West Twenty-ninth street, New
York.

Messrs. Keasbey & Mattison, of Amb-
ler, Pa., have been having some interest-

ing results from recent tests of laggings.

These tests are very interesting, and the

sheet containing them can be obtained on

request from the above address. As boiler

and cylinder clothing is an important sub-

ject, this is well worth sending for.

The Long Island Railroad Company
have sent twenty locomotives to Rogers

to be converted into Wootten slack an-

thracite burners. They will be used on

fast suburban service.
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Soft Coal Burning.

The above is tlie title of an illustrated

pamphlet by jMr. C. M. Higginson, of tlie

Atchison, TopeUa & Santa Fe, recently

issued by the Railway Master Mechanic,

Chicago. The study of combustion has

been for years a hobby with Mr. Higgin-
son, and his crusade against the smoking
furnace has been the means of convincing

many people that the smoke nuisance

could easily be abated. The pamphlet is

devoted principally to showing and de-

scribing mechanical appliances for admit-

ting air above the fire to aid in the com-
bustion of the volatile gases. The author

says that the air needed to burn the gases

arising from bituminous coal gives the

best results when admitted above the fire.

This may and may not be correct, as a

means of smoke-prevention; but we have
never seen a furn-ce where air was ad-

mitted above the fire that did not burn
more fuel than the same furnace arranged

to draw its entire supply of air througli

the grates.

Parties interested in smoke-prevention
will find in this pamphlet illustrations of

all the mechanical appliances of any value

that ever have been invented to promote
clean combustion of coal and to prevent

the emission of smoke. We differ de-

cidedly from Mr. Higginson in the value

he puts upon some smoke-preventing ap-

pliances; but we thoroughly endorse the

sentiment e.Npressed as a whole, and espe-

cially in the following paragraph copied

from the jiarnphlet:

"No matter how perfect the device is,

a large portion of the ultimate success de-

pends upon the firing, and without care in

this direction, anything short of auto-

matic stoking may be rendered useless."

Annealing Steel.

Learned essays have been written on
the proper temperature of steel for an-

nealing by water, so as to get that in-

definable softness that requires a certain

degree of hardness to work well. Every-

one who has water-annealed steel, has at

some time been close to the desired re-

sult, and on repetition found that the same
apparent temperature did not produce the

same kind of a "soften" in the same steel.

The reason for this peculiar behavior may
be traced to the dififereut intensity of light

under which the several pieces are treated.

It is well known to the practical man that

when a piece of steel is ncaring a dull red,

that it is approaching the best tempera-

ture to dip.

The success of the annealing process by

quenching is therefore dependent on how
the color is viewed. A dull red in the day-

light is a bright red in a dilTused light,

and grows brighter, of course, as the dark-

ness is intensified. A very sure way to

soften a piece of steel is to have the red

barely visible in a subdued light, in which

it will have entirely disappeared in ordin-

ary daylight. Steel thus cooled will usually

be soft enough to turn well without that

"cheesy" work under a tool, that is so dis-

liked if a tap or reamer is in contempla-
ti(jn.

Two Carloads of Torpedo Boats,

A recent visit to the yard of one of the

large roads revealed two carloads of in-

teresting relics of the memorable 3d of

July on the Cuban coast.

They are young torpedo boats, said to

have been captured from the Spanish ves-

sels, and their misshapen appearance in-

dicates that they have seen hard times re-

cently. They are short, perhaps 18 feet

long, and had been driven by storage bat-

teries, many of the plates and cases of the

batteries lying around on the car.

A convenient camera "made a note" of

them, and we reproduce them herewith.

A dreadful accident once happened in

the Sorraovo Locomotive Works, in

power from generator placed in the main
factory. No expense has been spared in

the equipment of this addition in the way
of up-to-date elevators, furnaces, dry-

rooms, etc. The company will also put

down an Artesian well, several hundred
feet in depth, for a supply of water for

factory use, and some time during 1899

various other additions will be built to the

Dixon Company's very extensive plant.

There has just been erected in the

Mount Clare shops of the Baltimore &
Ohio Railroad, at Baltimore, a new high-

pressure steam boiler for the purpose of

testing locomotive boilers under steam

pressure. Heretofore a locomotive had
to be hauled to the outside of the shop,

fire built in the firebox and steam gotten

up, in order to make a test, this method
consuming much valuable time. Under
the new arrangement all this is done
while the engine is standing in the shop,

a svstem of steam pipes having been ar-

RELICS OF SANTIA(;0~SM.\I,1, Ti.iUl'EDO BOATS.

Russia, shortly after they were started. A
man in charge of an electric machine,

contrary to orders, started to clean it

while it was running. His arm got

caught in the mechanism and was torn off

at the shoulder. The man did not call for

assistance, but ran without aid to the hos-

pital, leaving his arm in the machine.

When asked afterwards why he did such

a foolish thing, he shrugged the remain-

ing shoulder and answered, "The will of

God."

During the past summer the Joseph
Dixon Crucible Company, of Jersey City,

N. J., have added an extension to their

pencil factory, 40 by go feet, three stories

high. The same is driven by electric

ranged so that the engines on any track

in the erecting shop can be tested with-

out being removed.

"A Modern Roundhouse Turntable" is

the name of an illustrated pamphlet re-

cently issued by the Westinghouse Elec-

tric Company. It illustrates and describes

a device for operating a turntable by a

small electric motor. We have seen one
of these motors at work, and its opera-

tion is satisfactory in every way. The only
surprise to us is that it has not been al-

ready applied to all turntables that have
to turn more than ten locomotives a day.

A very good feature about this motor is

that no change has to be made on the

turntable to apply it.



680 LOCOMOTIVE ENGINEERING. December, i8

Orates.

BY F. P. ROESCH.

{Second Paper.)

Having disposed of the ash pan, we will

now examine the grates.

While there may be instances of engines

that have too much grate area, hey are

very rare, in fact the contr ry appears to

be the rule, but even with our limited

grate area, a radical change in the steam-

ing and coal burning qualities of an en-

gine can often be made by the use of a

grate adapted to the kind of coal fur-

nished. Grates have never received the

attention or consideration to which they

are justly entitled. In fact many master

mechanics think so long as the grates 'n

use will dump the fire quickly when en-

gine arrives at terminals, that is all that is

required.

Different coals require different grates,

not only in the amount of grate opening,

but in the general form, and the most

wasteful grate is the grate commonly

used.

I refer to the long-fingered grates, all

shaking in unison.

In shaking these grates, when using

coal that is inclined to clinker, instead of

shaking the clinker through it is simply

lifted, or if broken at all it is only brokon

so a<; to let the half consumed coal prss

through, while the chnker hangs to the

grate. Many firemen make up their

minds at the start to shake the grates as

little as possible, as the more often they

shake them, the more frequently will the

ash pan need clearing, consequently they

don't touch the grate lever until they no-

tic; that "she is beginning to lag a little

in steam."

But by this time the clinker has formed

and where a slight jar would have givn

him the necessary draft at first, a vigorous

shaking is now required.

Now, at the first pull, the clinker, if not

yet too heavy, is broken, and the half-

consumed coal rolling off that part -t the

clinker stuck to the grate ahead, falls

through the opening, the next move

throws that part of the coal that did not

fall through, under the end of the clinker

on the next grate, where it is in good

position to drop into the pan t the next

shake.

Of course after this the engine steams

all right again for a little way as he has

made openings for the admission of air

where the clinkers are broken and loosing

the clinkers off the grates has helped him

somewhat, but he soon finds that he can-

not go as far as at first without shaking the

grates. The shaking? become more fre-

quent and violent, until at last he must at

the first stop clean the clinkers out of his

fire either by shoving them through the

dump or fishing them through the door

with a hook.

With coal of this description is the

most radical change necessary, as we must

fashion our grate to prevent as much as

possible the formation of clinker, and if t

does form to crush it, grind it up s it

were, and drop it into the pan, while still

retaining the unconsumed coal above.

The grate shown in Figs i, 2 and 3, con-

nected to shake in opposite directions

alternately as shown, would in a great

measure give these results. The long

fingers being spaced far apart and moving

in opposite directions would have a tear-

ing action on the clinker which the short

fingers would crush and drop into the pan.

It is with this "clinkery" coal that the

most trouble is experienced as the most

careful firing cannot always prevent the

formation of clinkers, consequently with

the air openings through the grates re-

stricted, sufficient air cannot pass into the

fire to mix with the carbonaceous gases

arising from the burning coal and thus

bring out its full calorific value. Thus

Fig. 1

7

Fig. 3

many pounds of coal are wasted, as the

average fireman after he has exhausted (to

him) every known method to keep up the

pressure, gets disgusted and fires in more

coal (although probably aware that the

coal already in the firebox is not half con-

sumed). The consequence is another de-

lay report account of no steam. Arriving

at the round house and asked as to the

cause of his engine not steaming the en-

gineer replies, "She don't cut her fire just

right, I think her nozzles are too big!"

So instead of applying the right remedy

to the right place, the front end is opened

and a bush or split put in the nozzle, with

the result that the engine steams better.

But she burns more coal.

Passing from "clinkery" coal, we take

up mine run or slack, for an order for

mine run is generally filled with slack.

We would say to those that are desirous

of burning cheap coal that the better

grade of slack, or what is commonly

ReasonsWhy
THE

McKEE
BRAKE
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called nut coal, is generally cheaper than

mine run, and if properly handled equally

as good. I am speaking now of coal that

does rfot clinker to any great extent.

With a sufficient grate area, and a proper

form of grate, this coal can be economi-

cally burned in most modern engines, and

with very good results.

Ask a fireman what is the greatest

trouble he experiences, or has to contend

with, in burning fine coal, and he will

answer, "She burns holes in her fire."

Now there must be a cause for this hole

burning and it can generally be found in

the grate if the ash pan is all right. The

grate fingers are too long and the spaces

between the fingers rre too large. To
successfully burn fine coal, the grate fin-

gers should be short (not over 4 inches),

and narrow, say I inch wide and spaced

about ^ to I inch between the inter-

meshed fingers. These grates should be

made to shake in unison.

The dump grate so universally placed

next the flue sheet is in many cases an-

other source of annoyance and expense.

readily shaken through finger grates, but

where the dump grate is absolutely neces-

sary in order to facilitate the removal of

large clinkers from firebox, we would

place it in the back end of the box, so that

the inrushing air would be warmed by

the heat radiating from the surrounding

firebox before it comes in contact with

the flues, and the firebox be cooled more

equally.

For all long fireboxes 8 feet or more,

we believe longitudinal instead of trans-

verse grates would give the better result.

First, they would shake easier; second,

the fire could be kept level easier, and

third, they could be made to rock slightly

or dump at will, thus saving time clean-

ing fires at terminals.

An Odd Coalins Plant.

At the roundhouse of the Northern

Central division of the Pennsylvania road

in Elmira, they have a coaling scheme

for the engines which is not often seen.

ft's a case of every engine being its ow«

m^ja/th^

COALIiVG-AiN OLD COALING PLANT-ONE OF THE CARS.

many cases of leaking flues being

traceable directly to its mismanagement.

When on the road ashes are often al-

lowed to accumulate on it until they

cover the bottom row of flues, which are

thereby cooled, and cooling contract and

leak, or if it is dropped many firemen

often drop with it, half a barrowful or

more of unconsumed coal. Of course

half a barrowful is not much in itself,

but it does not take many to make a

ton.

But this is as nothing compared to the

damage caused by the fire cleaners at ter-

minals, where the engine is placed over

the ash pit, the blower turned on, the

dump grate let down, and everything in

the firebox is pushed through the dump
opening. The cold air drawn in by the

action of the blower, rushes through the

dump opening and strikes directly on the

flue sheet, chilling it more than the rest

of the firebox, causing cracks in flue

sheet, loose and leaking flues. For this

reason we would advocate the abolition

of the dump grate where practicable, that

is, where the coal consumed does not

'orm into large clinkers, but can be

coal bolster, and the plan seems to work

well in this case.

Fig. I shows the hoist with an engine

coaling. There is an elevator car inside

the uprights, this car being hoisted by a

rope passing over a pulley in the top of

the structure, down again to a tackle or

snatch block, and up the track to another

similar block.

When the engine comes down (in either

direction, as there are two points for

hooking on), the fireman hooks the rope

into the drawbar and the engineer runs it

down slowly.

The elevator rises, carrying the coal car

with it, and when the tank is in position

the car is at the right hight to fill it. The

picture shows the coal pouring in from

the car, the fireman controlling the flow

by a rope connection to the side door of

the car.

The other view shows the elevator and

car at close range, the cars being kept

loaded on a track behind the elevator, and

gives a good idea of the construction of

the car and its truck.

It is a simple device, and seems to per-

form its work satisfactorily in this case.
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The Qilman Emereency Knuckle.

The need of a safe and practical device

for taking the place of a broken or lost

knuckle has brought out the scliemc

shown in our engraving, in which a shank

forming a part of the knuckle, extends

into the body of the coupler and holds the

knuckle rigidly in the coupled or locked

position: it being understood that the

coupling of two cars in which one has the

emergency knuckle, is made by the un-

impaired coupling on the next car, and

thus enables a train to be brought into a

terminal. Fig. I shows this knuckle when

in position, and having the standard

knuckle contour.

In cases that may chance to occur where

this knuckle cannot be applied to a coupler

so as to work, that shown in Fig. 2 has

been devised with a knuckle whose func-

tions are simply that of a buffer to save the

coupler from injury until a repair point

LOCOMOTIVE ENGINEERING.

to have every engineand caboose equipped

with them, an order for which has been

placed.

December, iS

The Boston & Albany have been sprink-

ling their roadbed with oil for the pur-

pose of laying the dust, which works all

right, and the roadbed at all times pre-

sents a thoroughly neat and well-kept ap-

pearance. But the question has another

side, and that is, the odor, which is al-

most unbearable, and it would seem, in a

measure, must be injurious to one's health.

i i i
The C. W. Hunt Company, of New-

York, have recently issued three very

handsome illustrated catalogs. One refers

to Manila rope, one to apparatus for hand-

ling coal and similar material, while the

third treats of industrial railways. We

Fig. J

iocumotitc EnyltiecTing

Fig. 2

EMERGENCY KNUCKLE.

can be reached; the idea involved in their

use being that one or the other of these

will, if carried in the caboose, bridge over

any case of break-in-two, and at less cost

than with the regulation knuckle.

The inventor, General Foreman Gil-

man, of the Northern Pacific car depart-

ment at Tacoma, is enthusiastic over the

saving in sight by a reduction of the num-
ber of extra knuckles as now carried to

provide for emergencies on the road, and

also in the lessening of trains parting by

reason of the link and pin stretching the

air hose to rupture, besides the salvage of

the coupler body after the knuckle is

broken. Mr. Gilman writes that he has

tested every make of coupler passing

through Tacoma yard in thetwelve months
past, and has not found one having a

knuckle pin hole to which this emer-

gency knuckle will not apply, out of thirty-

nine different builds of couplers. The
superintendent of his division has asked

find in that devoted to industrial railways

a great variety of cars of very narrow
gage, which are employed in mines, steel-

making establishments, foundries, rail-

road shops, and, in fact, in every sort of a

place where material can be moved more
cheaply in a car than by hand. Those in-

terested in the matters treated can obtain

the catalogs on application.

During the past month we received a

pleasant call from Mr. Burr, president of

the Burr Manufacturing Company, that

makes the rope hoist. We were gratified

to learn that the demand for the hoist is

becoming quite active, and it is very popu-

lar wherever it has been used.

The most suitable Christmas present

for a railroad man is a copy of "The
World's Rail Way."

JOCOMOTIVE

ENGINEERING
Including Thorough Explanation

and Description of the

AIR-BRAKE
Caught

by mail
The correspondence system of educa-

tion in technical subjects, as carried on
by The International Correspondence

Schools, of Scranton, Pa., is the most suc-

cessful plan ever devised for giving thor-

ough, practical education to wage earners.

The remarkable features of the plan are

its simplicity, practicability and economy.

A beginner taking up a complex subject

—

for example, mechanical engineering

—

finds his first Instruction Papers, received

through the mail, very simple and easily

comprehended. Each paper prepares the

way for the next, and the difficulties to be

overcome are reduced still further by the

personal aid of the instructors, who are

in close touch with the student, through

the mails, during the entire course. The
perfection reached in the text and illus-

trations of the Instruction Papers is the

result of six years of improvement, in-

volving the expenditure of $150,000.

cbe£ocotiiotive€ngincer$\

Scholarship

Is a Thorough Course of Instruction in Arith-

metic, Mensuration, Mechanics, Mechan°

ical Drawing, Locomotives, Dynamos

and Motors.

Instruction is also Given by Mail
IN

Steam, Electrical or Civil Engineering,

Mathematics, Architectural or Mechanical

Drawing, Architecture, Bookkeeping, Short-

hand, and English Branches.

Full particulars may be obtained by
writing to

Cbe International (Correspondence

•«• Schools, ••«

BOX 801, SCRANTON, PA.
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THE

HARRINGTON
System of Labor-

Saving Appliances
Consists of

Hoists, Tramways, Traveling
Cranes, Iron-Working Tools,

Special Machinery.

The Improved Harrington

Hoist.

'• The Standard Hoist of the World."

Load is carried on two distinct

chains, each link havingf a greater

strength than rated capacity of hoist.

Has been greatly improved and will

outwear any hoist made.

MADE IN SIZES FROM 500 TO 20,000
POUNDS.

WE ALSO MAKE

Boring Mills, Drilling Ma-
chinery, Lathes, Planers,

Gear Cutters, Chucks, Ele-

vators, Screw Hoist.

Catalogue free. ^^

E.Harrington Sons,
tSth and Pennsylvania Avcs.

Philadelphia, Pa.

Corrugated Tube Furnaces.

The F<.)x cornigate<l tiiniaces, used in

tile balanced compound locomotive be-

longing to the Strong Locomotive Com-
pany, are so much out of common prac-

tice that railroad men, as a rule, do not

care to investigate the merits of the fur-

nace. In these days when there is so

much agitation to get more heat out of

the coal burned, it seems to us that the

Fox furnace is worthy of trial. During

a series of carefully conducted tests

made at Purdue University, it was found

that the boiler showed remarkable econ-

omy as compared to other locomotive

boilers, especially when hard forced.

Speaking about the tests made of this

boiler, Professor Goss said:

'The efiiciency of a boiler of the ordin-

ary form having the same extent of heat-

ing surface, when forced to burn 3,000

pounds of coal an hour, is only about 60

per cent, of that which it gives when 600

pounds of coal are fired per hour; whereas

the Strong boiler gave 90 per cent, of its

maximum efiiciency when being fired at

a rate of 3,000 pounds per hour. This in-

Whlte-washing Nozzle,

Mr. Conolly. superintendent of motive

power of the Duluth, South Shore & At-

lantic, has perfected a form of nozzle

that makes pneumatic white-washing and

painting a success and a joy to all con-

cerned. Fig. I is a drawing of the nozzle

used. They turn out ten freight cars per

day, painted two coats, at a labor cost of

30 cents per car, outside of stenciling. The
reservoir has a capacity of 10 gallons of

paint, or enough for five cars, one coat.

i ^ g
Civil Engineer on the Metric System.

Having had more than twenty years'

practical experience in the use (often con-

jointly) of the English and metric sys-

tems, I may be permitted to express an

opinion on the subject, if you will afford

the space.

What seems to me to govern the utili-

tarian capabilities and limit the practical

application of a system of metrology, be

its origin natural or scientific, is the pos-

session of the greatest possible number
of easily comparable working-units for all

purposes.

^^ Air Hose
Locomotive Engt'if

Fig. J

PNHUiMATlO fAIN'T .Sl'UAYEIt.

creased efficiency under high rates of

combustion is attributed to the use of cor-

rugated furnaces, and to the fact that these

furnaces were fired alternately, the gases

thrown off by the green coal on one side

mingling in the combustion chamber with

the more highly heated gases from the

furnace on the other side. The arrange-

ment of the furnaces also provides a large

grate area, which probably, in this case

at least, was favorable to economy."

A boiler that behaves so well as that

when being forced, deserves to attract

more attention than this one has received.

As "being forced" is the chronic condi-

tion of many locomotive boilers all the

time the engines are in front of trains,

one which displays 30 per cent, more
economy than the common herd is capa-

ble of effecting fuel savings that would

amount to a big sum at the end of the

year.

It is probable that the corrugated fur-

nace may possess inherent weaknesses

which would prevent its being profitably

used for locomotive l)oilcrs. That docs

not, however, seem to have been demon-
strated, and we commend the subject to

the attention of the master mechanics of

this and other countries.

Taken in this sense, the metric system

can supply quite a redundant variety of

units, and it is possible to choose from

amongst them an arbitrary unit conven-

iently applicable to any particular purpose

of measurement.

It has the advantage that a unit so

chosen is some decimal, centesimal, mil-

lesimal, etc., multiple or sub-multiple,

power or root, of every other unit of each

ditYerent class of measures of the system,

be the chosen unit myriameter or deci-

millimcter and their squares and cubes;

hectare, kilogram, liter, centigrade, or any

other metric measure of arc, length, space,

weight, energy, etc.. together with their

respective doubles and halves.

The main point required is. that such

unit possess a specific name, and an easily

convertible definite value attached to that

name.

In its large number of working-units,

therefore, and in their decimal relation

lies the secret of the success and almost

world-wide recognition of the metric sys-

tem, as being capable of providing a uni-

versal measure for each requirement: and

whilst legally permissive in English-speak-

ing countries, it can only be on account of

the immense loss of capit,il and the pro-
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longed subsequent inconveniences in-

volved in an abrupt change from one sys-

tem to another, that it has not been made
compulsorj'.

"The existing hodge-podge," someone
has said, "of weights and measures con-

veys no information to the mind of any-

one not educated to it. and for foreign

trade, metric measures must be expressed

or much of the trade will go to countries

using the meter."

The convenience of the metric system
is merely a matter of habit or training,

whilst just as useful a foot for machine-
shop use can be and is made of the Swiss

decimal-foot, 300 millimeters in length, as

of one-third of a yard, or the 10, 11, 12.

13, 14 or 15-inch length of any other of

the heterogeneous agglomeration of feet,

fuss, pied, or pe; a duodecimal relation to

the 300 millimeters being fairly satisfac-

torily scalable, convertible and expres-

sible in its millimetric terms.

I agree that the metric system in its

practical working has no more claim to

be called "scientific" than any other deci-

mal system similarly applied (as, for

example, the Japanese, in which the pri-

mary unit is the English decimal foot),

grant but a specific name to each decimal

multiple and sub-multiple of the basic

unit.

All metrological systems seem to be

affected with basic defects due to the

scientific determination of their values,

but this does not trouble the practical

working. It was found impossible to carry

out with scientific precision the metric

system as originally proposed and as it

was defined, and in practice no system is

free from similar defects.

For instance, we all know that a spring

which will counterbalance a true kilo-

gramme or other weight at the Palais des

Archives of Paris, will not exactly coun-

terbalance the same kilogramme orweight
at another place; and that a litre of water

at a given temperature, pressure, altitude

and latitude, is not a litre at any other.

Similarly, the length of the basic metre
itself is affected by changes of tempera-

ture. Still, their usefulness as weights and
measures is not impaired so long as their

correct values, to a small fraction, can be

determined; and French and English con-

tinue to scatter about the globe their liters

and feet, without humanity, in the slight-

est degree, suffering inconvenience from
the altered capacity of their corn, liquor

and other measures.

Some interesting statistics might be

made showing the profit and loss due to

this cause.

The fact of the matter appears to be.

that for most purposes in life nobody
cares the proverbial two straws, or to an
inch, etc., or two, what the scientifically

defined or determined length, weight or

capacity of the basic units may be, so long
as the measures in use are easily compre-
hended and comparably correct, within

reasonable limits, to a known standard.

The State specifies what those limits

are.

Even the metres are not uniform. Many
of the meter measures exported from
France. Germany and other countries are
very unequal in length, and I have com-
pared dozens of meters that could not
have been metres by several millimeters;
also some micrometer gages that differed

from each other by hundredths of a milli-

meter, or by thousandths of an inch.

For the above reasons, and to avoid
mistakes, all important machinery is, of
course, made to special gages, the dif-

ferent parts of machines being carefully

calipered, or directly accurately fitted to
each other by trial, without further refer-

ence to original standards, scale dimen-
sions or to primary units of measure.

I once had an ivory foot-scale by a New
York maker, that was seven sixty-fourths

of an inch too long, and for years I re-

mained under the impression that the

American foot was just so much longer
than the English. It came in handy,
however, for the increase of dimensions
for patterns for castings, until one day
my chief got hold of it, and. ignorant of

its exemplary merits, made use of it for

another purpose. He got into a muss,
smashed it up, and pitched it away.
Now we are on the subject of draft-

ing scales. Why, the metric system has
a complete decimal series ranging some-
where between minus — and plus infinity

to one; and it is wonderful to see the facil-

ity and rapidity with which a smart drafts-

man, trained to the system, can plot any
measure directly from the simple milli-

meter divisions, when he hasn't the special

scales handy. He is from childhood
trained to meters, thinks in meters, does
everything by meter; and whether his

meter be, in comparison with a standard,

a long or a short one, it makes no differ-

ence in the principle of measuring with
or plotting from it.

If, at the time of the promulgation of

the metric system, it had been well known
that ordinar>' work-a-day measures could
never be what their basic prototypes are

scientifically defined to be, there appears

to be no reason why the decimalized yard
or foot might, could, would or should not,

with equal propriety as any imaginary or

a platinum standard metre, have been pro-

claimed the manufacturing and commer-
cial utilitarian world's "scientific" prim-
ary unit of measure, had it only been
thought of.

But it wasn't; and consequently the

yard will probably take a back shelf in the

course of time, unless it ordains to set up
for itself in a duplex system as 900-ioooths

of an opposition natural 40-inch meter fit

is 915-ioooths of the French one), and
then the 300 milli-40-inch-meter foot may
yet reign supreme in its 12-thumbed, 10-

deci-foot, 4-fingered, 3-handed, sesqui-

spanned, two-, four- and six-footed use-

fulness; the centipedal arrangement being

30 of the proposed statute-meters, and this

New Ideas.

New ideas, no matter- how great their value
may be to future genorations. are plants of

very slow ami uncertain growth. In fact. If

it were not for a few enthusiastic believers

nnd workers, many of the best ideas would
abort lil;e early peach buds.

Nearly forty years ago, Rnnklne wrote that,

"In furnaces where the druft is produced -by

menus of a blast pipe like those of locomotive

en<rines. or by means of a fan, the quantity

of air required for dilution, although it has
not yet been exactly ascertained is certainly

much less than that which is required In fur-

naces with chimney draft; and there Is reasoa

to believe that on an average It may be esti-

mated at about one-half of the air required

for combustion." Such has since proved to

be the fact, and at the present day the sub-

ject of mechanical draft engages the atten-

tion of every progresive engineer In the de-

signing of a steam generating plant.

In fact it is now understood that mechanical
draft is accepted as a convenient and efficient

substitute for the chimney under all ordinary

conditions.

It may be said that the economical neces-

sities were not so imperative forty years ag«
whe-' Uankine and Clark pointed out Its

marked advantages and the future was but
dimly discerned when only fifteen years ago
Seaton referred to the chimney as the rougk

and ready but exceedingly wasteful way of

inducing the air to flow into furnaces with
suflicient velocity to cause the fuel to bum.
and prophesied that It would some day be
superseded by more scientific and economical
apparatus.
In a similar way and after most exhaustive

tests. Professor R. H. Thurston demonstrated
over twenty-five years ago that pure flake

graphite, mixed with enough water to dis-

tribute it over the bearings, under the same
number of pounds pressure and traveling at

the same rate of speed, did nearly three times

more work than the best quality of winter
sperm oil, which was at that time considered
the standard lubricant. He further demon-
strated that when 15 per cent, by weight of

Dixon's pure flake graphite was added to the

best quality of lubricating grease the bearings

could be run nearly six times longer, at the
same high rate of speed, than when the same
kind of grease was used without the graphite.

Purthprmore, where the graphite was used
there was no cutting and the bearings were In

perfect condition.

About five years ago. Professor Albert
Kingsbury of Durham, N. H., while making
some tests on the friction of screws, found
a great lessening of friction by means of

graphite, as will be seen by the following,

taken from his notes;

Lubricant. Min. Mas. Mean
Friction. Friction. Friction.

Lard oil 09 .25 .11
Heavy machinery.

Oil (mineral) 11 .19 .14
Heavy machinery.

Oil and graphite.. .03 .15 .07
Equal volumes.

It may be safely prophesied that while
graphite will probably not entirely supersede
the use of oil any more than mechanical
draft will entirely take the place of the
chimneys which now dot our land, it will

nevertheless be used in the future far more
extensively than it has in the past, and
thereby greatly reduce the cost of lubrica-

tion and insure better running engines and
machinery and a minimum cost for repairs.

The Joseph Dixon Crucible Company. Jer-

ey Cltv N. J., are headquarters for graphite
of all kinds and for all purposes, and are aJ-

ways glad to send samples of their products
to anyone interested.
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The MASON
Reducing Valve.
FOR SIEAM AND AIR

Has features ^rhich make it superior

to all others on the market.

IT IS THE STANDARD ON

r>«^ 90% >r»<^

of the American Railways.

Adopted by the Government Railways of

France and Belgium and the LeadinjE

English Railways.

. . SENT ON TRIAL - . .

MANCFACTDRED BY

THE MASON REGULATOR COMPANY
BOSTON, MASS., U.S.A.

THE DRAKE & WIERS CO.
Cleveland, Ohio.

Asphalt Car Roofin

meter 35^ feet or i i-g yard. There would

then surely be enough easily convertible,

well-known units to choose from.

I dare to suggest that such a duplex

system (decimal and ternary) with a new

meter equivalent to ten-ninths of the yard,

would more than satisfy all requirements,

and perhaps involve less financial loss and

inconvenience to the world to conform

to it, and alter all the existing German,

French and other "scientific" and bar-

barian measures in existence, in all coun-

tries (in some of which the old names and

quantities are sacredly adhered to and

survive in spite of the metre, goods being

doled out or bought in their nearest met-

ric round-number values), than it would

to abruptly abolish, at the present mo-

ment, the foot, yard and inch. If these be

retained as aliquot parts in a ternary-

metric system, all the other weights and

measures might, in time, be wiped out of

existence.

The economic question is: How much

would there be to pay? What would be

the relative cost of the immediate adop-

tion of either the 39M + inch or the 40-

inch meter?

R. J. CAltANDAR.

Ceara, Brazil.

Our ASPHALT CAR ROOFING is now in use on

65,000 Cars *"** ^^ **°°'' '""^ ****

^^———^—— of 15 years' use without

a failure. It is the ONLY GENUINE ASPHALT
CAR ROOFING IN THE MARKET, 4444444
3.PLY PIASTIC CAR ROOFING,

THE BEST IN THE MARKET.

-^ ASHTON
MUFFLER

With Top Outside Pop
Regulator.

Open Pop Valves
AND Gages.

THE ASHTON VALVE CO.
2ri Franklin Street, Boston, nass.

Savogran
For Clean Cleaning.

INDIA ALKALI WORKS, BOSTON.
World', r.lT M.d^, IMS. fifW.T. IRRT. Brr.r,.. UTS.

BLOCK SIGNALS
is the best hook on signaling

in existence.

Describes the different systems and tells

why they work. $3.00.

THIS OFFICE.

The Dutch Clock.

Events in railroad history move along

so rapidly that appliances largely em-

ployed at one period will be almost for-

gotten within a decade. Fifteen years

ago one of the greatest annoyances that

train men suffered from was the use of

the "Dutch clock," yet many train men
to-day scarcely know the meaning of the

expression. The Dutch clock, as it was

universally called among railway men,

was a speed recorder which was placed in

the caboose of freight trains and made
lines on a roll of paper that indicated the

speed of trains and the duration of stops.

It was invented by a minister in Canton,

Ohio, and was taken hold of by exceed-

ingly energetic agents, who pushed it

upon nearly every railroad manager in

the country.

The railroad tracks at that time were

nearly all inferior, fast running was dan-

gerous, and wrecks common. The order

to engineers not to exceed a speed of fif-

teen miles an hour between stations was

A Car Replacer.

A device to assist in the replacing of a

derailed locomotive or car is one of those

things that is badly needed when occasion

for its use arises. The ruling idea in ap-

pliances of this character, that of an in-

clined plane, seems to cover most of the

requirements when time is not to be con-

sidered.

With the belief that a car replacer

would be more efficient if it had some

adjusting feature about it, Mr. Geo. A.

Bull, roundhouse foreman of the Erie

at Marion, Ohio, devised that shown

in our engraving. The base is of mal-

leable iron, cored for lightness and

ribbed for strength, with the under-

side having projecting points to engage

with ties, so as to avoid any tendency to

slip.

The guide B on top of the casting is a

steel bar pivoted at b, near the point of

the wedge, and has a radial movement

which is governed by the length of the

slot near the base of the wedge, into which

works a pin ft"' from guide B. The advan-

tage of an adjustment here lies in the fact

that the guide can be made operative at

an angle with the wedge. There is also

an adjustable end !i", which is secured to

the guide B by a tongue and jaw. and has

a vertical movement. To this part i>' is

pivoted il)e rail clamp 6', so as to have a

liorizontal motion. These are the prin-

cipal points that make the replacer a good

thing to tackle a derailment with. The
handle cast on the base of the wedge

shows attention to the portable phase of

the problem.

.^ _„._ ..&?..„-!

NEW CAR RBPL4CER.

almost universal. Those who issued the

order often did so to escape blame in case

of accident: but others were sincere in

their efforts to prevent running above the

schedule speed. Those who were op-

posed to fast running saw in the Dutch

clock a means of detecting violations of

the rules relating to train speeds, and they

lost no time in putting it upon their way

cars. Others followed suit because it was

the fashion, and soon the greater part of

the railways in the Middle and Western

States were provided with speed record-

ers.

.American ingenuity was equal to the

task of vitiatin.g the records made by the

speed recorder. It was operated by clock-

work, and various plans were adopted by

train men to prevent it from showing

speed that was in excess of the regulations.

One scheme was to slip a piece of oil

paper under the marker and then it re-

corded an unintelligible blotch. Tha".
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trick was soon found out. Then some

one discovered that if you wind up a clock

tight and hold pressure on. it proceeds to

run fast. Tliey utilized this knowledge

to make the clock record the stereotyped

fifteen miles when the train was running

at much greater speed. Sitting beside the

recorder holding up the winding mech-

anism was a tiresome business, and some

genius about Kansas City invented what

was known as "The Mother-in-Law."

This was an apparatus that was attached

to the winding key and kept up extra ten-

sion as long as it was in use. Train men

occasionally found themselves in an em-

barrassing position when they made a fast

run and discovered that the mother-in-

law had dropped off.

Various other resorts were adopted for

preventing the Dutch clock from telling

upon the violators of rules, and it is doubt-

ful if the apparatus did much to fulfill the

duties for which it was applied. Railroad

managers soon began to realize that where

the train men respected the speed recorder,

the movement of trains was materially re-

tarded. An anecdote is told of John Gault,

a famous railroad manager, who was

solicited to purchase speed recorders.

"What good will it do?" demanded that

highly practical railroad man. "Will it

make our trains run faster? Will it help

a locomotive to pull more cars up a

grade?"

"Well, no," replied the agent, "it will

prevent trainmen from running too fast."

"That won't suit me," said Gault. "The

trains run too slow now. What I am
looking for is something that will help

relieve the block of freight cars the road

is sufifering from. Train men are the best

judges of how fast a train can be run

safely. The train sheet is a good enough

speed recorder for me."

From a statement issued by the Safety

Car Heating & Lighting Company, we

learn that this light has been applied to

85,600 cars and 3,164 locomotives. Most

of the locomotives using Pintsch gas are

in Germany. There are no locomotives in

America using Pintsch gas, which is rather

surprising considering the convenience of

this method of lighting for headlights and

cabs.

The gold medal at the Trans-Mississippi

& International E.xhibition, held at

Omaha, has been awarded against all com-

petitors to the Cleveland Twist Drill

Company.

The Proceedings of the Traveling En-

gineers' Association for 1898 is out, and

makes good and valuable reading for peo-

ple interested in the care, handling and

maintenance of the locomotive, ft is for

sale in this office; price 75 cents for paper-

bound. $1 for leather-bound.

Baxter D. Whitney. Winchendon.

Mass., has just issued a new catalog of

his well-known wood-working machinery,

which is pretty sure to attract attention.

An embossed cover and numerous half-

tones make a very attractive catalog, and

it shows a line of tools that will interest

the car department of any railroad.

THIS POCKET

"Buckeye Specialties" is the name of an

illustrated catalog recently issued by Mac-

leod & Clark, of Cincinnati, O., showing

the specialties handled by the firm. The

principal of these is the Buckeye light,

which is a very brilliant affair, and is pro-

vided for the use of contractors and others

who have to do outdoor work at night.

Those who have used this light speak

very highly about it. Besides the light,

there are gas rivet heaters and forges,

paint spraying apparatus and a variety of

different kinds of pumps. The catalog

will be sent free on application.

i i i
We are constantly receiving applica-

tions from enginemen for recipes for pol-

ishing metal. Those who want something

that will shine up their brass with the

least possible exertion should send for a

box of the U. S. Metal Polish Paste,

which can be obtained from Geo. W.
Hoffman, 295 East Washington street,

Indianapolis, Ind.

S i i
Messrs. Robert W. Hunt & Co., the

well-known testing and consulting ex-

perts, have moved their New York offices

from 80 Broadway to the new Empire

Building, 71 Broadway. This is one of

the finest buildings in New York and

affords them better facilities than before,

at the same time being near enough to

their old oflice to be easily and quickly

found.

i i i
Attractive grounds around stations,

especially in small places, add much to

the enjoyment of travelers, particularly

on local trains. We are glad to note that

more attention is being paid to this than

formerly by many of the roads. A re-

cent trip over the Lehigh Valley showed

considerable artistic gardening along its

route.

i i i
One of our subscribers writes us that he

has for sale back numbers of Locomo-
tive Engineering, from April, 1893.

g i i
One of the most gigantic railroad enter-

prises that is coming gradually to the

front is the extending of a railway from

Cape Town, Africa, to the navigable part

of the Nile. The enterprise is backed by

the British government, and the Hon.

Jos. Chamberlain, Secretary of State for

the colonies, has made the statement that

the enterprise would be realized within an-

other decade.

which is only to be had on Peters'

BROTHERHOOD Coats, will in-

sure your watch and save the tinker's

bills—or buying a new one.

Easy to get at when you want

it, but watch can't lose out.

Don't cost a cent extra. That's

one reason you should wear

Brotherhood ^ Overclothes.

H. S. PETERS,
DOVER, N. J.

A TT71MT'<N OBTAINED ON
I\ 1 E.1N 1 O RAILWAY IN-
VENTIONS A SPECIALTY.;

Easy Payments. Searches and Opin-

ions as to Patentability. Free Pamphlets.

E. T. SILVIUS & CO.

Patent Solicitors and Mectianical. Engineers,

Talbott Block, Indianapolis, Ind

THE ROBERT W. HUNT & CO.. ;

Bureau of Inspection, Tests and Consultation,
tl37 THE ROOKERY, CHICAGO.

71 Broariwiiy. New York. Park Building, Plttsl.urgh,

Inspection of Steel Rails, Splice Bars. Railroad
Cars, Wheels. Axles, etc. themical laboratory-
Analysis of Ores. Iron. Steel, Oils, Water,".etc.

Physical laboratory—Test of Metals, Drop and
Pnlling Test of Couplers, Draw Bars,etc.

Efficiency Tests of Boilers, Enqinesand locomotives

c
Improved Pneumatic

rack Sanaitid - ^

Tlpparatus
For Locomotives.

«NRY I. IE»CH. 176 HURON AY.. H. CAMBIIIDGE. M«U

THE OENISON ' SYSTEM
OF

SUSPINDED

Weighing

niacbincs.
AU si'zfs from }4 ton

In 100 tons

On Compound Lever
Prrn<iples.

Converts any Crane
intoaWeiRliitiK Cr^ne
and gives Perfectly
Accurate Kesults.

NOSPHINGS,NOIIOUIOS,
NOIOOSt WEIGHr.

Headquarters for the United Stales,

JOSEPH F. McCOYCO.,
26 Warren St., - - - - - New York.
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